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Florence International Congress 


International foundry congresses are of infinite 
variety and unquestionably any attempt to stan- 
dardize them would be detrimental. The Florence 
Congress, which attracted a thousand visitors from 
about fifteen countries, was characterized by the 
organization of a number of exhibitions. These 
included an interesting historical collection—to 
which the Norwegian foundrymen made a splendid 
contribution; art castings, and modern paintings 
showing phases of founding; this lost much of its 
appeal by being so close to classical art. The 
plant and raw materials exhibits probably com- 
bined to make it the largest foundry exhibition ever 
staged in Europe, though the one seen in Diissel- 
dorf before the war may have equalled it. An 
exhibition is a useful adjunct to an international 
congress, as language difficulties can make attend- 
ance at technical sessions distinctly boring. As one 
expects from Italy, the groups of exhibits were very 
artistically presented. We were especially attracted 
by one devoted to magnesium. The castings were 
either set out on circular white tables, with con- 
cealed illumination or similarly treated in pendant 
fittings. The samples were drawn from all over 
Europe, including this country. This was not the 
case with pig-iron, where there were no British 
exhibits, yet before the war this country did a 
large business in supplying special high-grade 
qualities. 

A much appreciated feature was undoubtedly the 
al fresco tea offered by the hosts on the Sunday 
prior to the official opening. The music and the 


warm evening sunshine made this function doubly 
delightful after such drab weather spread over so 
prolonged a period at home. The opening cere- 
mony, too, was different on this occasion. The 
setting was the grand hall in the medieval Palazzo 
Vecchio—now the City Hall. The ceremony was 
as efficiently carried out as the great chamber was 
artistically satisfying. The Mayor of Florence, the 
Inspector-general of the Ministry of Industry and 
Commerce (representing his Minister), the presi- 
dents of the International Committee; of the Metal- 
lurgical Society and its foundry division were on 
the platform, and the speeches were to the point 
and commendably short. 

So, too, acceptable differences were shown at 
the closing ceremony, which was again held in the 
Palazzo Vecchio, but in a different hall. The stair- 
ways were lined with halberdiers in Florentine 
costume; fanfares from trumpeters placed behind 
the platform table opened and closed the proceed- 
ings. Mr. Brizon’s speech was confined to thanking 
the Italians, announcing the deliberations of the 
International Committee, and presenting its award 
to Commendatore Olivo. The banquet, too, 
had its special features, which included the pro- 
vision for each table of dice to determine the 
recipient of a prize. The Florence Congress was 
one more illustration of the ability of the foundry 
world to co-operate, for what other group of tech- 
nicians can show a record of nearly 30 years of 
co-operation—interrupted only by wartime separa- 
tion—and 21 gatherings in about ten countries? 
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F. N. LLOYD. 
Chairman and managing director of F. H. Lloyd & Company Limtted. 
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Leaders of the Industry 
F. N. LLOYD, B.Sc. 


R. F. N. LLOYD bears a name famous in manufacturing 
circles from the very inception of the industrial era, and like 
so many others of the “clan” he has added lustre to the 

family escutcheon. He was born in 1907 and was educated at 
Charterhouse and Trinity College, Oxford, where, in 1928, he 
graduated in chemistry. He then joined the family business of F. H. 
Lloyd & Company, Limited, of James Bridge Steel Works, near 
Wednesbury, one of the -largest and best-equipped steel foundries in 
the country. This company was founded by Mr. Lloyd’s grandfather 
in 1878. It was originally a small private company, but in the course 
of 76 years has grown into a public limited company with over 1,200 
shareholders, employing upwards of 2,500 and with capital assets of 
the order of £14 million. 

In 1931, he was appointed to the Board of directors on the death of 
his father, who had been chairman and managing director for many 
years. After a decade of experience, he was made managing director 
and, in 1941, became chairman of the Board. During his association 
with the firm, two subsidiary foundry companies have been formed— 
Lloyds (Burton), Limited, and the Parker Foundry (1929), Limited, 
whilst the capital has been increased more than 12 fold. 

During his business life, Mr. Lloyd has always taken a keen interest 
in every aspect af steelfounding and until November last year was 
chairman of the British Steel Castings Research Association and is 
now chairman of the British Steel Founders’ Association. Mr. Lloyd 
took a prominent part in the formation of this Association in the late 
30’s. He is convinced that the steel foundry industry in this country 
could not have made such phenomenal progress technically and com- 
mercially since that date without having such an association. Since 
1930, he has been a member of the Institute of British Foundrymen. 
In his spare time he is a keen golfer. 
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International S-g Iron Meeting 


The fourth international meeting of producers of 
spheroidal-graphite iron, held on September 24, in the 
Assembly Hall of the Associazione degli Industriali, 
Florence, was attended by 160 persons representing the 
Mond Nickel Company, Limited, the International 
Nickel Company, Inc., and their licensees. 

The proceedings were greatly facilitated by simul- 
taneous translations into English, French, Italian and 
German. By invitation of the Mond Nickel Company, 
lunch was taken at the Grand Hotel, Florence. Dr. 
L. B. Pfeil, 0.B.E., D.SC., F.R.S., managing director of the 
Mond Nickel Company, Limited, who presided, 
thanked the Italian licensees for the earlier hospitality 
they had offered. 

S.-g. iron castings made in Italy and many other 
countries were on show at the foundry exhibition 
which had been organized in conjunction with the 
International Foundry Congress. On September 27, 28 
and 29, visits were paid to five licensed foundries in 
Northern Italy: S.p.A. Ansaldo, Stabilimento Fon- 
derie di Ghisa e Metalli, Genova-Pigli; S.p.A. Fiat, 
Stabilimento Grandi Motori, Turin; Vittorio Necchi 
S.p.A., Macchine per cucire—Fonderia di Ghisa Mal- 
ljeabile, Pavia; S.p.A. Mario Pensotti, Costruzioni 
Meccaniche e Fonderie, Legnano; and G. Tagliabue, 
Milano. The works of an important user of s.-g. iron 
castings—S.p.A. Forni ed Impianti Industriali Ingg. De 
Bartolomeis, of Lecco—was also visited. 





National Forgemasters’ Association 


A joint meeting for the discussion of technical papers 
will be held with the National Forgemasters’ Associa- 
tion and the Chambre Syndicale de la Grosse Forge 
Francaise at the Offices of the Iron and Steel Institute, 
4, Grosvenor Gardens, London, S.W.1, on October 12 
and 13. Among the papers to be presented are: — 

“Manufacture of a Large Reaction Vessel in Nickel- 
Chromium-Molybdenum Steel,” by E. de Kerverseau, 
A. Pierre and P. Lamotte. 

“New Firminy Forging Shop of the Société des 
Ateliers et Forges de la Loire,” by Mr. Bois. 

“Reversible Deformation During Thermal-stability 
of Rotor Forgings,” by H. H. Burton and J. E. Russell. 

** 35,000 ton Die-forging Press for Light Alloys,” by 
J. G. Frith. 

* Heating and Soaking Times in Forge Furnaces,” by 
F. W. Jones and A. Barker. 





Forty Years Ago 


In the FouNDRY TRADE JouRNAL for October, 1914, 
the Editor rightly withdrew from his September call 
for “ Business as Usual” and stressed that “ nothing 
but the successful prosecution of military operations 
is worth consideration.” The cost of the war, the 
Editor wrote, “will require to be largely met by 
increased industrial efficiency.” The membership of 
the American Foundrymen’s Association is reported 
in that issue to be at a record number with a total of 
807. The death was reported of Mr. Edward Riley, 
the pioneer of the chemical analysis of ferrous pro- 
ducts. He was 83 years oli and had collaborated with 
Bessemer in his early experiments. The Government 


issued the text of a Bill—this was before the days of 
Orders in Council—that every industry had to declare 
the quantity of its stocks of raw materials. 
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Apprentices’ Competition 


The London branch: of the Institute of British Foun. 
drymen has included in the programme for the current 
session a practical competition. This is open io all 
foundry apprentices resident or working in the area 
covered by the branch and its four sections and below 
the age of 21 on September 30, 1954. 

The general intention is to supply each candidate 
with an identical pattern from which he shall pro- 
duce, with the co-operation and under the supervision 
of his employers, a competition casting. The castings 
—in steel, iron, copper-base, aluminium or other 
metal, at the competitor’s choice—will be assembled 
before a panel of judges and worthwhile _ prizes 
awarded. 

Full details will shortly be published; meanwhile, it 
would help in making adequate arrangements if men 
who have charge of foundry apprentices will publicize 
the competition amongst them and submit names of 
those intending to enter to the organizing secretary, 
Mr. A. R. Parkes, c/o FOUNDRY TRADE JOURNAL, 49, 
Wellington Street, London, W.C.2. It is hoped there 
may be keen friendly rivalry between foundries to 
identify themselves with the most skilful apprentices. 
Individual applications to enter the competition will 
also be welcomed, all to be submitted as soon as 
possible, and in any case before November 30, 1954. 
It is expected that awards will be made at the annual 
general meeting of the branch in April, 1955. 





Congress Paper Author 


Sten Forslund, the Author of the Paper, “Layer 
Method for determining Teeming Speeds and Mould 
Orientation for making 
Steel Castings,” was born 
in 1921. After some years’ 
training at Sandvikens 
Jernverks A.B. he passed 
his final certificate as a 
metallurgist at Bergsskolan 
at Filipstad (Metallurgical 
& Mining School) in 1944. 
For a few years he super- 
vised work at the foundry 
laboratory at the Federa- 
tion of Swedish Mechani- 
cal Engineering Industries 
and at the same time pro- 
secuted certain special 
studies at Kungl. Tekniska 
Hodgskolan, Stockholm. In 1947, he was employed at 
the steel foundry at Avesta Jernverks A.B. and since 
1952 he has been foundry manager. He is a member 
of several committees within, the research section of 
the Swedish Iron & Steel Institute (Jernkontoret). 





Factory Equipment Exhibition 1955 

The 1955 National Factory Equipment Exhibition 
which is to be held at Earls Court from March 28- 
April 2 will be nearly seven times the size of the first 
Exhibition held in 1953. The Exhibition is the only 
one of its type held in Europe and the 1955 show 
will be the most comprehensive display of factory 
equipment ever to be staged. Exhibits will range from 
systems of prefabricating complete factories to modern 
power, heating, lighting, and ventilating plant. Con- 
veyors, fork-lift trucks (capable of raising loads up to 
12,000 1b.) and other material-handling equipment will 
be: on show. 
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Layer Method for determining Teeming 
Speeds and Mould Orientation for 
making Steel Castings’ 


By Sten H. C. Forslund, M.E. 


The Paper describes a method developed by the author—the layer method—for determining the 

pouring rate when making steel castings. An account is first given of the flow of the metal in the outer 

layer, the mechanism of the formation of cold-shuts, and of the critical minimum rising speed of the 

metal, a comparison being then made of the conditions when using bottom and lip pouring. Following 

the main description of the layer method, the practical applications it offers are briefly summed up. 

Although the Paper refers only to steel castings, the method is also applicable in its major aspects 
to other alloys. 


Introduction 


For the adoption of a suitable pouring rate, or 
pouring time, for a steel casting various factors have 
to be taken into account, such as, the section thick- 
ness, the dimensions of the heat-radiating metal 
surface on the mould wall, the size of the casting, 
aggregations of metal, feeder, etc. Some factors— 
the risk of radiation scale and cold-shuts, for 
instance—demand comparatively fast pouring, 
whereas the general run of feed factors point to 
the advantage of slow pouring. 

The basic factor to which consideration must be 
given initially in determining the rate of pouring, 
is the need for enabling the metal to flow out, that 
is to say, in practice and with average superheating, 
etc., there should be, in normal cases, a certain 
minimum rate of flow at the front of the metal so 
as to prevent cold-shuts or, in extreme cases, 
freezing. 

Flow at the front of the Metal 

The flow at the front of the metal is made up 
of several directive components. If the flow be 
observed at a vertical mould wall it is possible to 
distinguish between three components, viz., the 
vertical rising flow, parallel with the wall; a flow 
parallel with the wall and turning off in horizontal 
direction at right angles to the rising flow—the hori- 
zontal flow; a flow at right angles with preceding 
flows directed toward the wall—the side flow. These 
flow components are depicted in a vector graph 
(Fig. 1) and represent the direction of flow, which 
thus, in this case as well as in general, is obliquely 
upward against the mould wall. 

_ Depending on the location and shape of the 
ingate and the form of the casting, the different 
flow components will change speed, and thus their 
relative effect, during the pouring. In the case of 
a tangential ingate, the horizontal flow usually 
dominates during the greater part of the pouring, 
and not only at the beginning of the pouring, as in 
the case of an ordinary flat ingate at the bottom of 
the mould. For castings which spread out in the 





“Paper presented to the Florence International_ Foundry 
c er = Author is foundry manager, Avesta Jernverks, 
K., Sweden. 


horizontal plane, such as plates, slabs and the like, 
the main direction of flow is on the whole hori- 
zontal, whereas for upright castings such as rolls, 
cylinders, etc., the main direction of flow becomes 
vertical. As the liquid steel, in accordance with 
the law of gravity, makes its way to the lowest level 
in the mould, independently of the location of the 
ingate, the rising flow will no doubt be the dominat- 
ing component in most cases, and the one which in 
practice is of greatest importance for judging the 
rate of pouring. 

In order to simplify the following dissertation on 
the flow of the metal, consideration will only be 
given to the rising flow and the side flow, the process 
being probably affected only to a slight extent by 
the horizontal flow. 

In the edge regions of the metal front, the rising 
flow has a lower speed than in the central parts, 
particularly when the metal front surface is rela- 
tively small, as in the case of thinner castings. This 
is due partly to the contact friction of the metal 
which increases with temperature decrease and the 
heat dissipation, and the friction between the metal 
and the mould wall. The slower rise of the flow in 
the edge regions is also caused by the natural 
tendency of the comparatively colder steel to sink. 

Fig. 2 shows schematically the 
speed of the rising flow, and the 
temperature in the rising metal 
front, at different distances from 
the mould wall. With increasing 
section thicknesses, the variations 
become less marked. 

Owing to the higher speed of 
the rise in the inner layers, as 
indicated by Fig. 2, the direction 
of the metal flow must be shifted 
toward the mould wall, in order 

for the metal front to remain 
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Fic. 2.—Curves for rising speed and temperature 
variations in the metal front. 


will thus be supplied with metal from below, through 
the rising flow in the metal, as well as through a 
side flow in the metal front (Fig. 3). ° 

In the case of top pouring and small metal fronts, 
the flows in the edge regions become turbulent and 
splashy. The tops of the “ ripples” produced come 
into contact with the mould wall and are rapidly 
cooled off, often resulting in small cold-shuts and 
a more or less inferior casting surface. The 
“splashing” of the steel jet also produces metal 
specks which in the case of thin sections may be 
thrown against the mould surface above the metal 
front, where they freeze fast, thus producing an 
inferior surface. For larger metal fronts—i.e., 
heavier castings—on the other hand, the activity 
and temperature of the metal in the edge regions 
would seem to be but slightly greater when top 
pouring than when bottom pouring. 

Bottom pouring as a rule gives a calmer flow 
in the edge regions, tending in the case of smaller 
metal fronts to produce a better surface of the 
casting, as compared with top pouring. Fig. 4 
shows an attempt to compare bottom pouring and 


Fic. 3.—Simplified representation of the probable 
course of flow to the skin layer at normal 
pouring temperatures. 
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top pouring of a high-alloy steel with the compogsi- 
tion 25 per cent. Cr, 5 per cent. Ni, and 1.5 per 
cent. Mo. The superiority of bottom pouring in 
regard to the flowing out into the thin sections js 
here plainly seen. 

With normally superheated steel in the metal 
front—i.e., at normal casting temperature—the 
edge regions will be supplied with metal chiefly 
from below, and only in a minor degree from the 
metal front. At increased temperature, the hori- 
zontal flow from the metal front toward the mould 
wall—the side flow—will become steadily smaller. 
At decreased temperature, the supply from the metal 
front will increase because the main flow from 
below, owing to the resistance exerted by the rapidly 
growing doughy layer nearest the mould wall, is 
shifted from the edge regions toward the more 
central parts of the metal front. An attempt is 
made in Fig. 5 to illustrate in principle how the 
distribution of the metal to the edge regions takes 
place at normal, high, and low temperatures of the 
steel in the metal front. At a low temperature the 
metal is given a twisting or rolling movement in 
the edge regions and, when the temperature has 
decreased down to the solidification interval, the 
movement becomes increasingly sluggish and finally 
is brought to rest, leading to cold-shuts. 


Mechanism of the Formation of Cold-shuts 


In. order to fill a mould cavity completely with 
molten steel without resulting in the formation of 
cold-shuts, the speed of the main flow is therefore 
required to be higher than the critical speed in 
the section, or part of the mould, where the cooling 
of the steel is greatest. Should the speed fall below 
the minimum allowable, the heat absorption by the 
mould wall and the mould atmosphere becomes so 
rapid that the steel temperature drops to the solidi- 
fication interval in the edge regions and results in 
cold-shuts. In extreme cases the whole front of the 
metal may solidify and prevent further pouring. 

When cold-shuts occur the front of the metal 
thus solidifies and stops in the edge regions. Metal 
runs over the solidified edge and the metal front 
rises further until the temperature has fallen to 3 
sufficiently low point to form the next cold-shut, 
and so on. The mechanism is shown schematically 
by Fig. 6. The solidified edge is pressed against the 
mould wall by the passing metal causing the fold 
to be turned slightly upward, as illustrated .in the 
same figure by the cut through a cold fold in 
a casting 3-in. thick. 

Cold-shuts can be wholly or partly melted if 
passed over by a sufficient quantity of superheated 
steel. The same effect can no doubt be obtained 
without any appreciable re-fusion of the metal in 
the cold-shut area in cases of cold-shuts in very 
heavy castings. The temperature may rise through 
heat diffusion from the interior so that melting will 
occur, 

In this respect there seems to be an essential 
difference between straight carbon and high-alloy 
steel, inasmuch as cold-shuts in the latter case are 
very difficult to re-fuse owing to the presence of 
oxides in the surface which are hard to dissolve. 
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As a rule no remelting can thus 
be counted upon for such steel. 


Critical Rising Speed of the Melt 


The term “critical rising 
speed” is understood to be the 
lowest speed permissible in each 
part of the mould cavity without 
involving a risk of surface 
defects, such as cold-shuts and 
heterogeneities, from  solidifica- 
tion and oxidation at the free 
surface of the metal to the metal 
front. The critical speed is 
naturally different in different 
parts of the mould. The critical 
speed, furthermore, varies for dif- 
ferent qualities of steel depend- 
ing, for example, on the mobility 
(fluidity) and oxidation tendency 
of the melt. Thus the critical 
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speed is bound to be higher for, 
say, chromium-alloyed steel on 
account of the flow-reducing 
oxides in the metal front. Such 
steels must, in consequence, be 
poured more rapidly than 
straight carbon steels. 

It follows from this definition 
that the value of the critical 
speed is affected by factors, the 
variation in which can cause 
surface defects as mentioned 
above. Essential factors of this 
order are the following :— 

(1) Temperature of the liquid 
steel—i.e., the superheat tempera- 
ture and the convection currents 
in the supply of hot steel to the 
metal front (metal transference). 
The temperature is naturally also 
affected by the distance traversed 
by the flow or the length of the 
runner together with the ingates, and whether top 
pouring or bottom pouring be used. 

(2) The loss of heat to the mould wall and mould 
atmosphere.—The heat lost in this way is depen- 
dent upon the thickness of the casting—i.e., the 
cooling surface related to the surrounding volume, 
the temperature and heat-conductivity of the mould 
wall. The loss of heat is also influenced by the 
speed at which the metal can dissipate heat, i.e., the 
heat conductivity of the molten steel. The loss of 
heat to the mould atmosphere takes place through 
radiation and convection, and is increased by wave 
motions and splashes. 

(3) Oxidation tendency of the molten steel, the 
character and tenacity of the oxide skin and, to a 
certain extent, the solidification mechanism which 
determines the density of the crystal layers, and 
the ability of the metal to break through the layers. 

_The possibilities available for giving the melt a 
higher rising speed than the critical speed, depend 
on the factors and conditions given below which are 
More or less subject to modification. 


.. 


and 1.5 Mo 








Fic. 4.—Comparison  be- 
tween top—{a), (c), and (e) 
—and bottom pouring— 
(b), (d), and (f). Specimens 
(c) and (d) show the shot- 
blasted surface and (e) and 
(f) an etched section. 


IN mm 





Data for the test were: Specimen length 10 cm., weight 50 kg., material 25 Cr, 5 Ni, 
» per cent.; pouring time in both cases 8 | 
per sec.; rising speed 125 mm. per sec.; ladle capacity 24 tons. 


sec.; pouring rate 0.82 litres 


(1) Hydraulic pressure and ladle emptying speed. 
(2) Flow resistance—which is caused by internal 
and external friction, surface tension and the wetting 
properties of the metal. The internal friction (the 
viscosity) and the fluidity are determined by the 


Fic. 5.—Principle of flow in the skin layer at 
various temperatures. 
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Fic. 6.—Mechanism of cold-shut formation; direc- 


tion of flow: upwards. The steel contains 
chromium 25, nickel 5 and molybdenum 1.5 per 
cent. 


composition and temperature of the molten steel, 
whereas the external friction is caused by the 
dimensions and form of the gating system and 
mould volume, and the nature of the mould wall. 
Some of the concomitant factors have been 
selected for closer investigation in the following :— 
The section thickness and the temperature 
of the metal are the factors which in practice 
are of decisive importance for the critical 
speed. It may be feasible to calculate, on a purely 
mathematical basis, the connection between the 
tising speed and the thickness of the castings at 
different degrees of superheat, but in the absence of 
such an attempt, it seems reasonable to suggest that 


Fic. 8.—Cold-shut tendency for moulds of dry-sand (a) and (c) and green-sand (b) and (c) respectively. 


Shot-blasted undersides of slabs 300 by 350 by 15 mm. cast partly in dry-sand and partly in green-sand moulds for both cope 
and drag. Dry-sand moulds at 40 deg. C.: (a) and (c); green-sand moulds (4 per cent. H,O): (b) and (d). The first 
pair was cast in Cr 25 Ni 5 and Mo 1.5 per cent. material and the second in 0.23 per cent. carbon steel. 
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metal front and thickness of casting at different 
pouring. temperatures. 
FIG. 
a connection does exist, and that it is of hyperbolic 
character (Fig. 7). When the castings are of thin 
section—i.e., large cooling surfaces in relation to 
the volume of the metal—a higher speed is neces- 
sary, whereas castings of thick section permit a 
lower speed because the large volume of the metal 
will retain the temperature and fluidity in the edge 
regions at a high level for a longer time. High to 
casting temperature will naturally give lower critical . 
speed as compared with a lower temperature. As a 
the rising speed increases with a reduced metal " 
front area with one and the same nozzle diameter, ss 
it is an advantage in the case of large mould sur- 
faces, such as plates, to incline the mould in order 
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HEIGHT 


mm. 


_ 











01234567 RISING SPEED mm. per sec 


Fic. 9.—Correlation between pouring 
rate and cold-shut frequency in the 
casting of a truck frame 2,365 by 
1,370 by 230 mm. overall. The inset 
photograph and graph show an en- 
larged view of the surface at point X 
and the rising speed at this location. 


to reduce the metal front area. As mentioned earlier, 
a cold-shut forméd in the melt area can be subse- 
quently remelted by letting a sufficient quantity of 
superheated melt pass over it. Re-fusion of the 
metal in the mould thus affects the minimum speed. 

Low heat-conductivity of the mould material 
permits a lower speed, and a warm mould surface 
acts in the same sense. In the left half of Fig. 8 
is shown the result of a test carried out with a 
steel of 25 per cent. Cr, 5 per cent. Ni, 1.5 per cent. 
Mo, where half the mould was dried, the other half 
left “ green.” The composition of the mould face 
was the same in both cases. The cooling and the 
oxidizing atmophere produced a large number of 
cold-shuts on the green sand half of the mould, 
while the warm and dried half gave a faultless 
surface. In the right-hand half of Fig. 8 is shown 
the result of a corresponding test with carbon steel, 
which reacted in a more positive manner with green 
sand in respect to cold-shuts, but the plate in this 
test carried porosity through the absorption of 
hydrogen. It is possible that neither’ the steel nor 
the mould was specially well adapted to give a 
faultless result. All the same, the tests agreed with 
practical experience, which proves that it is more 
difficult to cast stainless steel than carbon steel in 
green sand. 

The constitution of the mould wall no doubt 
exerts an influence on the critical speed, in that fine- 
grained sand, which possesses a relatively low heat- 
conductivity, and permits a lower speed than sand 
of coarser grain. The risk of cold-shuts through 
too low a rising speed will no doubt also be greater 
if the surface is rough, thus setting up greater fric- 
tion.- A surface. which has been made dense and 
smooth by blacking or the like ought thus to be 
more favourable in this respect. 

_ With bottom teeming through a nozzle, the pour- 
ing rate slows down parabolically during the teem- 
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Material: Cr 25, Ni 20 per cent.; cast weight 1.4 
tons; cast at a low pouring temperature from 
a 2ton ladle using a 1}-in, nozzle, 


ing, giving a reduced rising speed of the metal front 
at one and the same section thickness. This sig- 
nifies that the risk of the speed becoming too low 
with resulting formation of cold-shuts is increased 
with a lowered level of metal contained in the ladle, 
the risk is greatest in the upper levels of the mould, 
while if several boxes are cast, the risk is greatest in 
respect of the boxes poured last. This risk can be 
eliminated or diminished by giving consideration to 
the circumstance referred to in preparing the cast- 
ing schedule and adapting the form and position of 
the ingates. Cold-shuts in the parts or main body 
of castings, poured from the last remaining quan- 
tity of metal in the ladle, are most probably caused 
by the rate of pouring having diminished too much 
and very likely less often from too low a tempera- 
ture. Fig. 9 illustrates the process of casting a 
frame of an annealing furnace truck (cast weight 
1 ton 8 cwts.) which was poured from the last 
remainder of the steel in a 24-ton ladle. The pour- 
ing rate diminished to practically zero in the upper 
layers in the mould. The connection between the 
cold-shuts and the rising speed is plainly evident. 
In the parts most remote from the ingate, where 
the rise was too slow from reduced pouring rate, 
the number of cold-shuts was very large. The refus- 
ing here was slight. A contributory cause of the 
formation of cold-shuts in this case is the steadily 
increasing quantity of oxide in the metal. front 
toward the end of pouring. 


(To be continued) 





METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Limitep. On September 28 the chairman, Sir George 
E. Bailey, C.B.E., and the deputy chairman, Sir Felix 
J. C. Pole, resigned from the Board of directors. The 
Rt. Hon. The Viscount Chandos (formerly Mr. Oliver 
Lyttelton), P.C., D.S.0., M.C., was elected a director 
and chairman of the Board. 
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Court Sequel to Foundry Accident 


Judge Sir Henry Linthwaite Braund reserved judgment 
at Chesterfield County Court on September 24 when 
George Walker, of Chesterfield, claimed £150 damages, 
including £72 9s. 5d. special damages, from the Sheep- 
bridge Equipment, Limited, Sheepbridge Works, Chester- 
field, in respect of an accident he sustained at the works 
in June, 1953. 


Mr. Pain, who represented the plaintiff, said Walker 
was a cupola charger at the defendant’s works and 
worked with a Mr. H. Hopkinson. There were two 
cupolas, and it was the work of the plaintiff and Hop- 
kinson to weigh out the load of scrap metal, load it into 
a skip which was pulled up by an electrically-operated 
hoist. When the skip reached the top, the scrap metal 
was tipped into a hopper and the metal then went down 
into the cupola. Just below the hopper there was a 
charging platform, and the mechanism of the electric 
hoist could be controlled from this platform, and also 
from the ground. The scrap metal used was all shapes 
and sizes, and sometimes it got stuck in the hopper, in 
which case it was the duty of either the plaintiff or 
Hopkinson to climb up to the charging platform and 
release the metal before another load could be tipped 
in, otherwise there would be a dangerous blockage. 


Alleged Hazard 


The practice was to climb on to a girder about 4 ft. 
6 in. from the ground, and lean over the side of the 
hopper to manipulate the metal, so that it went down into 
the cupola. In the plaintiff's submission this practice 
was highly dangerous. 

On the day of the accident, the plaintiff, with Hop- 
kinson’s knowledge, went up to the charging platform 
and saw some metal sticking out above the level of the 
hopper. He threw out the main switch to stop the skip, 
already on its way up with a fresh load. Knowing that 
the hoist could not be started again unless either he or 
the man below pressed the re-set button, he threw in the 
main switch again. The plaintiff then climbed on to the 
girder and started to release the metal with his hands. 
While the plaintiff was so occupied, Hopkinson seeing 
that the skip had stopped, and without making any 
inquiry, pressed the re-set button, and set the hoist in 
motion. The plaintiff was not aware of this, and the 
next thing he knew was that the skip was pushing him 
into the hopper. He shouted and a man nearby threw the 
switch out again so the the plaintiff's life was saved. He 
was trapped between the edge of the hopper and the edge 
of the skip and the heavy weight of metal was about to 
pour on top of him. His main injury was shock. 


The Factories Act, he said, stated that every hoistway 
or lift must be fitted with gates so as to prevent any 
person falling down or getting into the way of any 
moving part of the hoist or lift. George Walker said 
that since the accident the charging platform had been 
fenced in, and that holes had been drilled down the side 
of the hopper so that the charger could free the metal by 
poking a bar through the holes. 

Cross-examined by Mr. Bates, Sheffield, for the 
defendants, Walker agreed that if he had left the main 
switch open the accident would not have happened. It 
was from habit that he switched it on again but Hop- 
kinson should have been able to see him leaning over 
the edge of the hopper, had he looked up. 


Mr. H. F. Goode, consulting engineer, of Sheffield, 
said he had been inspecting foundries with regard to 
safety for 10 to 15 years. He did not consider the 
method of releasing the blocked metal as a good 


—. but the method used since the accident was 
safe. 


OCTOBER 7, !954 


Purchasing Officers’ Association 


Conference and Minibition, September 3( 
to October 5 


The “ Minibition ” is now a normal feature of the 
Purchasing Officers’ Association’s national conferences, 
this year held in Harrogate. The “ Minibition ” consists 
of stands of uniform size and design, on which exhibitors 
display their latest products to the people who matter 
most to them—industrial Purchasing Officers. A special 
feature is the award of prizes to the three exhibitors 
whose stands are judged to be the most meritorious from 
the point of view of instructive content and attractive 
layout. 

This was the fifth ‘“ Minibition,” containing nearly 100 
stands—the maximum number which could be 
accommodated in the available space. In addition to 
the plenary sessions, sectional meetings were arranged 
on the following subjects: “ Buyer’s Approach to Indus- 


trial Finishing,” “ Choosing the Right Castings Supplier,” 


and “ Future of Air Freight.” 

The list of exhibitors includes many firms well- 
known in the foundry industry, such as: Edgar Allen 
& Company, Limited; Ashmore, Benson, Pease & Com- 
pany, Limited; Bakelite, Limited; British Insulated 
Callenders Cables, Limited; Croda, Limited; English 
Steel Corporation, Limited; Firth-Vickers Stainless 
Steels, Limited; General Electric Company, Limited; 
John Harper & Company, Limited; London Name 
Plate Manufacturing Company, Limited; Monks & 
Crane, Limited; Morgan Crucible Company, Limited; 
Herbert Morris, Limited; Newton Chambers & Com- 
pany, Limited; Stanton Ironworks Company, Limited; 
and the Technically Controlled Castings Group. 


Holidays Affect U.K. Exports 


Exports from the United Kingdom in August were 
affected by the holiday season.. Provisional figures 
issued by the Board of Trade indicate that the month’s 
exports were valued at £205,600,000 and were also 
affected by the short month of 25 working days. 
For July and August together exports averaged 
£226,300.000 a month, 5 per cent. more than in the 
corresponding months of 1953. Re-exports in August 
amounted to £8,400,000 and for July/August averaged 
£8,700,000 a month. 

Imports in August were £266,700,000. For July/ 
August they averaged £278,200,000 a month, nearly 
3 per cent. more than in the corresponding months 
last year. The excess of imports valued c.i.f. over 
exports and re-exports valued f.o.b. was £52,800,000 
in August and averaged £43,200,000 in July/August. 
This compares with £44,100,000 for the same two 
months last year and £45,800,000 a month for the 
first half of this year. ° 

U.K. exports to North America in August provision- 
ally totalled £19,600,000, bringing the average for July 
and August to £21,900,000, 11 per cent. less than in the 
second quarter and 20 per cent. less than in the 
corresponding months of 1953. Exports to the United 
States in August amounted to £10,000,000 and averaged 
£11,400,000 in July and August. Exports to Canada 
were £9,600,000 in August and averaged £10,500,000 
in July and August. 








Latest Foundry Statistics 


According to the Ministry of Supply, the production 
during July of sand-cast aluminium alloys was 1,616 
tons; of gravity die-castings 3,272 tons and of pressure 
die-castings, 1,023 tons. The output of magnesium and 
magnesium-alloy castings was 338 tons. 
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Founding of Marine Propellers’ 
By John M. Langham, M.A., A.M.I.Mech.E., A.1.Mar.E. 
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(Continued from page 394) 


Machining and Finishing 

When the mould has been dismantled after from 
two to five days’ cooling, depending on size, the 
casting is lifted and trimmed (Fig. 25). After check- 
ing the general dimensions and after lining out to 
establish necessary datum lines, the propeller is 
bolted, with its axis horizontal, to the vertical face- 
plate of a specially designed, large, horizontal boring 
machine. The riser head is removed and, by means 
of an eccentric boring bar through the cored hole 
in the boss, the taper bore is machined to suit the 
appropriate plate template or plug gauge. The for- 
ward and aft faces of the boss, together with any 
glands or other recesses which may be required, are 
next machined by means of facing arms attached to 
the boring bar (Fig. 26). 

The propeller is then lined out and the section 
thicknesses measured in order to determine approxi- 
mately the depth. of metal to be removed when 
machining the blade faces. If the pitch be uniform, 
the whole of the blade face is planed radially from 
tip to root. On the other hand if, as is more usual, 
the pitch is non-uniform, datum grooves are cut 
circumferentially at intervals of radius across the 
blade face, the base of each groove being of the 
designed pitch appropriate to the radius and the 
metal between the grooves is subsequently removed 
by hand. In a number of cases, a combination of 
these two methods can be successfully employed. 
For small propellers there are special copying 
machines which plane the whole face and back of a 
blade, employing a scale model or former from 
which a tracing device transmits the correct motion 
to the cutting tool. Good results are obtained, but 
the practice is not economical unless there is a con- 
siderable number of identical propellers to be 
machined, owing to the relatively high initial cost 
of manufacturing the model. 

The contour of the blades is carefully marked out 
and the thicknesses again measured by lining out 
the ordinates on both back and face. Datum holes 
are then drilled into the back at each ordinate to 
indicate the excess metal. By means of hand-oper- 
ated pneumatic chipping hammers, the blades are 
cut to area, the fillets, edges and tilts chipped to 
steel templates and the excess metal removed from 
the faces and backs where indicated. The boss sur- 
face is then chipped to size and a preliminary static 
balance is carried out. The whole propeller is then 
ground and polished to a very smooth finish, using 
portable, high-speed electrically operated machines. 

Che blade edges are carefully filed to the designed 





_* British Exchange Paper presented to the International 
Foundry Congress in Florence. It was previously read before 
the London branch of the Institute of British Foundrymen. 
—_. a is marine production manager at the Charlton 
works Oo . 


Stone & Company, Limited. 


shape and the propeller is then finally balanced 
statically on a special pendulum machine. 


Inspection 

The final stage, after the keyway has been 
machined and any necessary drilling carried out, is 
inspection which, because of the complex geometri- 
cal shape of a propeller and also because of the 
high duty imposed upon it in service, is regarded as 
of very high importance and may often account for 
an appreciable proportion of the total skilled labour 
expended. The quality of the material is carefully 
controlled by test-bars. The soundness of the cast- 
ing is checked by minute visual examination at all 
stages of machining, as radiographic and ultrasonic 
inspection methods have proved impracticable. 
Elaborate and specially designed equipment is used 
to measure every dimension, and each is checked 
against the allowable tolerance. Complete records, 
embracing every possible aspect ranging from furn- 
ace temperature to degree of surface finish, are then 
compiled. 


Conclusion 


It should be emphasized that, whilst the machin- 
ing and finishing of a propeller is regarded as of great 
importance, nevertheless, the first aim is to 


Fic. 25.—Lifting the casting from the mould. 
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concentrate upon obtaining maximum dimensional 
accuracy in the casting. It is extraordinary how far 
this can be achieved even with very large propellers 
and, whilst this does not eliminate any of the elabor- 
ate machining operations, it does mean that the 
amount of metal to be removed is reduced to the 
minimum. In this way, the best possible accuracy 
is achieved, consistent with reasonable economy. 
This can only be done in a specially equipped 
foundry, employing experienced craftsmen and 
modern methods of moulding. 

In conclusion, the Author expresses his thanks to 
the directors of J. Stone & Company (Charlton) 
Limited, for permission to publish the information 
contained in this Paper and to many colleagues for 
their assistance in its preparation. 


DISCUSSION 


When the above Paper was presented to the 
London branch of the Institute of British Foundry- 
men, the branch president, Mr. B. Levy, was in the 
chair. : 

Opening the meeting, the BRANCH PRESIDENT 
introduced Mr. Langham, saying he was concerned 
with the production of marine propellers of all types 
and sizes, involving the patternmaking, casting, 
machining and finishing operations. Mr. Langham 
was primarily an engineer and had been assisted 
by a number of his colleagues and in particular by 
Mr. R. Stanton, who was in charge of the Charlton 
propeller foundry. 

After the Paper had been given, but before open- 
ing the meeting to discussion, the branch president 
announced that Mr. Langham would show a film. 
This showed the production of one of the propellers 
for the Queen Mary, from the building of the 
mould to the fitting of the: finished article in 
position in dry dock at Southampton. 
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Fic. 26.—Machining the bore of 
a propeller. 





—.. 


Dust Hazard 


Mr. GEORGE PIERCE asked 
whether there was a considerable 
dust hazard for the operatives 
working the Randupson process, 

Mr. LANGHAM replied that, not 
so long ago a medical officer of 
health had made an inspection 
and had expressed surprise at 
finding that a foundry could pos. 
sibly be so clean. Having seen 
the film and slides, members 
would, he thought, agree that it 
was extremely clean. Inevitably 
there was some dust, principally 
from the sand mixing and 
reclamation plant and from the 
concrete floors. The first source 
was largely eliminated by: the 
installation of a modern dust- 
extraction plant, but even with 
constant sweeping and damping 
down, it was impossible to pre- 
vent some dust rising from the floors. 

As far as the actual moulding process was con- 
cerned, he thought it fair to say that there was little 
dust on the moulding site, except when cleaning out 
the mould with compressed air. What was encoun- 
tered, however. was an abrasive action on the 
moulders’ knees and a local dust penetration through 
clothing, principally because operatives had, of neces- 
sity, to spend a considerable time crawling over the 
rough mould surfaces. Consequently, all men were 
issued with knee pads, as well as masks, goggles 
and other protective clothing as and when required. 
On the whole, he thought that the dust had been 
well taken care of and could scarcely be considered 
as a serious hazard. 

Mr. PALMER asked for details of the base sand 
used. 

Mr. LANGHAM explained that the sand was 98 
per cent. silica with an average grading from 20 to 
50 mesh. It was obtained, specially graded, from 
pits near Reigate and was consequently rather 
more expensive than ordinary moulding sand. As 
an alternative, sea sand of finer grading had been 
used for small propellers during the war. This 
had disadvantages as it gave a lower permeability 
and, because the mould material had to be crushed 
a number of times during its life cycle, there was 
a tendency for the grain size to be reduced to a 
dangerously low level. 


Continuity of Operations 


THE CHAIRMAN suggested that as Mr. Talbot, at 
a previous meeting, had closely cross-questioned 
someone on the possibility of “ taking the ‘ black’ 
out of the foundry,” the present Paper offered him 
a further chance. 

Mr. A. Tacsot thought all agreed that the 
Randupson process was rather different from 
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ordinary sand moulding and that the Author’s com- 
pany seemed to be going the right way about it. 
There was one point about which he would like 
some information, however. He presumed that 
each moulder, when he arrived in the morning, had 
his programme arranged for the day and that if he 
was not finished by six o’clock, it was awkward to 
provide continuity. He would, therefore, like some 
information concerning the way the work was 
arranged. 

Mr. LANGHAM agreed that there were some 
restrictions on the method of working as only one 
stage in the moulding process could be done at a 
time and it did happen that, on occasions, there was 
unavoidable waiting time. It was not always satis- 
factory to make up a bed or a pattern half way and 
then to leave it unfinished until the next day. ‘It 
was better to finish it in one run. All moulding 
operations were carefully planned to ensure the 
most effective utilization of labour, as far as pos- 
sible within the limits imposed by the process and 
the types and sizes of propellers required. 

THE CHAIRMAN thought that what Mr. Talbot 
had in mind might be the wastage of prepared sand 
if it was not used the same day. 

Mr. TALBOT said he was thinking about the lost- 
or waiting-time factor. There was another point 
—was the sand used for the pattern different from 
the sand for the mould, or was a special type of 
parting or jointing powder used? Further, was 
a mould face allowed to dry completely before 
striking up the pattern thickness and did this 
pattern-sand dry out before building up the top or 
cope was commenced; was a perfect parting 
achieved? 

Mr. LANGHAM replied that basically the same 
moulding material was used throughout—for beds, 
patterns and tops—the only variation being the 
proportions of new and reconditioned sand in the 
mix. Each of the three stages had to be allowed to 
drag out before commencing the next. As the top 
was moulded from the bed and pattern the bearing 
was always perfect. 

He thought Mr. Stanton, his colleague, might 
like to speak about planning the work. 


Preliminary Planning ° 

Mr. STANTON said that everything was carefully 
worked out in advance, with the result that 
moulders knew just what they had to do when they 
came in. On smaller propellers it was sometimes 
difficult to avoid loss of time but if there was wait- 
ing time, if possible the moulder went on to a 
similar or a bigger job to fill in the time. 

THE CHAIRMAN asked if there was actually any 
wastage of prepared sand. 

Mr. STANTON replied that as only what was 
immediately required was mixed, there was very 
little wastage. 

Mr. MEYER was interested to learn how long 
it would take to cast and complete a propeller for 
the Queen Mary, and what was the division of the 
time between the various processes. 

Mr. LANGHAM said such a job could take about 
four weeks in the foundry and another four to five 
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weeks in the machine- and finishing-shops—about 
eight or nine weeks in all. However, that would 
be very fast going for a propeller of that size, 
normally he would like to have about four months. 

Mr. HAINES congratulated Mr. Langham on his 
Paper, also his company on the success that they 
had made of the Randupson process. He had first 
encountered the process as long ago as 1932 in a 
foundry in the south of France. 

A previous speaker had referred to taking the 
black out of the foundry—when he had first seen 
Randupson moulding in 1932, his first impression 
was that of a baker’s shop rather than a foundry, 
for the operatives were wearing white overalls. He 
had thought then that they were on to something 
which would do a lot to help lift the foundry out of 
the slough of despond and dirt it had been in for 
so long, and he had followed the process very 
closely ever since. He had seen it in operation in 
all the foundries of France where it was being used 
and he had not seen a better application than that 
which Mr. Langham had shown. He was surprised 
to notice how closely to the original pattern the 
process was now being worked. He would like 
to ask what steps, if any, were taken to remove 
fines from the sand, and what measures were taken 
to control the humidity and moisture content in the 
foundry. 

Mr. LANGHAM said that as far as re-conditioned 
material was concerned all fines passing through a 
50-mesh screen were automatically removed by the 
grader. New sand was bought to a specific grading 
and only occasional checks were required. The 
moisture content of the mix was frequently and 
systematically checked, using a portable moisture- 
testing apparatus and due allowances were made 
for variations in shop humidity and for the con- 
dition of new sand as received. 


Atmosphere Variation 


Mr. HAINEs said he thought he should have ex- 
plained at the outset that one of the shortcomings 
of the process was the variable effect of foundry 

‘atmosphere. The drying time for the cement sand 
occupied about 48 hr. and it was necessary for the 
atmosphere to be fairly dry for proper drying to 
take place. 

Mr. LANGHAM, whilst agreeing that this was an 
important point, said that with reasonable care and 
with the experience of the foundry supervisors it 
was unusual to run into difficulties on this account. 

Mr. SPARROW asked if Mr. Langham could ex- 
plain differences between the as-cast finish of his 
castings and that of castings produced by the old 
loam-moulding process. Also, could he say what 
mould facing was used—blacking or refractory 
material. 

Mr. LANGHAM said he would ask Mr. Stanton 
to give his views, but thought the finish produced 
on a casting made in a loam mould was un- 
doubtedly superior. There was, however, a large 
amount of scaling and cracking with the loam 
mould. Generally, the surface of a Randupson- 
moulded casting was on the rough side unless the 
mould had been rammed against a solid pattern, 
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but as the surface was machined all over in any 
case it was not of vital consequence. 

Mr. STANTON confirmed that a sleeked Rand- 
upson surface was as good as a loam mould-sur- 
face when rammed against a wooden or metal 
pattern. The mould dressing used had an ordinary 
china-clay base and was a proprietary product. 

Mr. WIZARD was interested in the permeability 
of the mould and wanted to know if any special 
measures were taken to ensure an adequate value. 
Was it possible for gas to make its way through the 
great thicknesses of Randupson mould which had 
been shown? It struck him that from the surfaces 
of the blade near the boss a certain amount of 
gas pressure relief would be necessary. Were there 
any control pipes or vents provided for this 
purpose? 

Mr. STANTON, who replied, said it was not 
necessary to have any relief or venting and all 
joints were made dead tight. However, it should be 
remembered that the metal entered at the bottom 
of the mould and ran down the blades. Any gas 
could escape upwards through the boss aperture 
itself. In addition, the sand/cement material was 
itself highly permeable. 

MR. F. A. AKINBODE said during the process of 
melting, there was melting loss of zinc in the form 
of zinc oxide through the medium of volatiles escap- 
ing into the atmosphere. Could he be told how this 
could be prevented and remedied metallurgically 
in order that there might still be the correct 
chemical composition for the alloy required? 

Mr, LANGHAM said there was no really practical 
way of preventing the formation and escape of 
zinc-oxide fumes. Some of it was recovered sub- 
sequently when cleaning out the flues and this was 
sent to refiners for processing. That was the only 
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way in which the loss of zinc was to some extent 
mitigated. 

Mr. ELLIs, of the Author’s company, explained 
that to counteract the effect of this loss of zinc 
through oxidization in the resultant alloy, samples 
were taken from the metal in the furnace and a 
rapid analysis made to determine the weight of zinc 
to be added for correction immediately prior to 
tapping out. This ensured that the final composi- 
tion of the alloy was correct. 


Vote of Thanks 


Mr. L. G. BERESFORD, proposing a vote of thanks 
to the lecturer, said that he had never heard a 
lecture which had been so lucidly put across; and 
he had never before seen a film which showed a 
foundry process so accurately. Mr. Langham was 
to be congratulated on the way in which he had 
presented the Paper and his firm for the film which 
they had produced. It gave him very great pleasure 
to propose the vote of thanks. 

Mr. FRANK HUuDSON, who seconded, said, too, 
that never previously had he listened to a lecture 
so interestingly delivered and so lucidly illustrated. 
He echoed Mr. Beresford’s own words because this 
exactly summed the matter up. He had thoroughly 
enjoyed the proceedings. 

He thought most of the members present knew 
that Mr. Langham was doing specialist work. Few 
foundries could tackle the work that J. Stone & 
Company were doing and he did not want Mr. 
Langham to feel because of the short discussion 
that members were not interested. It was perhaps 
that the lecture broke new ground for so many of 
the audience. 

Acknowledging the thanks, Mr. LANGHAM said he 
had very much enjoyed preparing the Paper and 
was very grateful to have had the opportunity of 
presenting it to such an attentive audience. 














Scientists and Steel Development 


Mr. G. H. Latham, president of the British Iron and 
Steel Federation, referred to the important part to be 
played by the scientist in the steel industry’s future 
development when he formally opened the Shannon 
Building at the University College of South Wales and 
Monmouthshire, Cardiff. He mentioned that during the 
past 10 years the industry had been spending no less 
than £1,000,000 a week on modernization, and it was 
intended to continue this until the industry had been 
brought completely up to date. But he warned that 
unless there were sufficient fully-trained scientists to 
maintain the plant it would be impossible to develop the 
industry still further. 

The B.LS.F. president, referring to the balance between 
the scientist in industry and those persons required so 
urgently in the teaching profession, said that they in the 
industry had taken it into their own hands. Realizing 
that there is a dearth of teachers, they had embarked 
upon a training scheme fer their own boys. It was 
obvious that there was an insufficient flow of trained 
scientists coming from the universities to meet their 
needs. 

Mr. Latham presented to the Principal of the college 
a cheque for £5,000 to be used as bursary scholarships. 
In thanking Mr. Latham, Principal Anthony Steel said 
they would be known as the G. H. Latham Scholarships. 


Link Between University and Industry 


It was beyond dispute that under modern conditions 
there should be the closest liaison between universities 
and industries in the research field. The growing needs 
of the world could be met only by the advance in know- 
ledge of its scientists, declared Sir Ernest Lever, the 
chairman and chief executive of Richard Thomas & 
Baldwins, Limited, and the Steel Company of Wales, 
Limited, at a luncheon in University College, Swansea, 
in appreciation of the companies’ endowment of a 
£100,000 chair of metallurgy. Universities no longer 
dealt with a small number of students in a few specialized 
subjects; they were now part of the general social fabric, 
he went on. 

Private patrons of universities had now virtually dis- 
appeared, Sir Ernest said, and the question was whether 
the great corporations of industry and of finance should 
take their place and, if so, in what direction and to what 
extent. The problem was how the burden of research 
ought to be shared and financed. His own organization 
believed that it should give encouragement to academic 
study. There would be a continuing need for funda- 
mental research unhampered by restrictive objectives. 

The decision to endow the new chair, said Sir Ernest, 
was founded on the belief and the view that this was 
not the kind of research which individual firms could, 
or should be expected to undertake themselves. 
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Theory, Economics and Practical 


Application of Exothermic Materials® 
By D. V. Atterton, M.A., Ph.D., and R. C. Edmonds 


(Continued from page 380) 


APPLICATION OF EXOTHERMIC-SLEEVE 
MATERIAL 


It is now proposed to consider some of the techni- 
cal features involved in the application of the sleeve 
method to production castings. The exothermic 
mouldable material is available both as powder and 
also in the form of prefabricated sleeves. It may 
be advantageous, at this stage, to describe briefly 
the correct technique for preparing the sleeves, giv- 
ing relevant details on optimum sleeve thickness, 
and also outline methods for inserting sleeves into 
both green- and dry-sand moulds. 


Preparation of Exothermic Sleeves 


The preparation of the material is effected by 
adding 3 to 5 per cent. water to the powder as 
supplied and mixing either by hand or mechanically 
for as short a time as possible. Overmixing results 
in “ balling-up ” of the material (Figs. 4 & 5) as with 
foundry sands,.and may lead to possible distortion 
of the moulded shape. If the water content falls 
below 3 per cent., then the resultant sleeves tend to 
be friable and with moisture contents above 5 per 





* Paper presented at the fifty-first annual meeting of the 
Institute of British Foundrymen in Glasgow. 


Fic. 4.—Surface of compacted exothermic material 
that has been overmilled—note the “ balling-up” 
of the particles. 


cent., the sleeves are liable to distortion during 
drying. : 

The “ green ’’-strength of the material tends to be 
low (Table III) but it is perfectly adequate for the 
fabrication of sleeves, pads, etc., without the aid 
of core driers. For example, two standard sizes of 
sleeve that are used regularly in this country are: 

(1) 6 in. high, 1 in. internal and 2 in. external dia. 

(2) 6 in. high, 30 in. internal and 35 in. external 
dia. It will be appreciated that this latter sleeve is 
not used as such but seven are built up into a tall 
sleeve of 42 in. height. 

The “ green” sleeves should be dried at tempera- 
tures not exceeding 200 deg. C. as otherwise prema- 
ture ignition may occur. The optimum drying tem- 
perature to give maximum dry-strength is in the 
region of 180 deg. C. If the operating temperature 
of the core stove in a foundry does slightly exceed 
200 deg. C. then exothermic sleeves may be pro- 
tected within limits by the simple and effective 
method of placing a small moulding flask around 
the sleeve or sleeves and covering with a core-drier 
plate. The correct drying time/temperature cycle 
for sleeves of varying wall thickness is shown in 
Fig. 6. 

It should also be pointed out that a new grade 
of mouldable exothermic material has been 


Fic. 5.—Surface of compacted exothermic material 
that has been correctly milled. 
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developed which withstands drying temperatures up 
to at least 350 deg. C. without any danger of pre- 
mature ignition. This material is of ideal sensitivity 
for steel castings with large-diameter feeder heads 
and many foundries have adopted the technique of 
ramming the material up in the “green” mould 
and drying in situ in the stove. 


The exothermic sleeves may be located in the 
moulds in a variety of ways; a general method is to 
insert the sleeve centrally into a prepared mould 
cavity and ram green-sand into the annular space 
between sleeve and mould. Most foundrymen have 
developed their own individual technique for this 
operation with the aim of keeping the time involved 
down to a minimum. 


All sleeves must be adequately vented as must be 
the sand surrounding them. This is necessary for 
the inspiration of the air necessary for an efficient 
reaction as well as to exhaust the gases that are 
generated on burning the sleeves. Fig. 7 shows two 
methods of sleeve location where the necessary vents 
are also indicated; in each case, it will be observed 
that there is a buffer layer of sand separating the 
sleeve from the actual casting surface. This is neces- 
sary to prevent any “ burn-on” from the sleeve. 


Fic. 7—Two methods for locating exothermic 
sleeves in the mould—note the position of vents 
and the “ buffer” layer of sand. 
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TABLE VII.—Relationship between Wall Thickness and Internal 
Diameter of Exothermic Sleeves. 





Wall thickness (in.) , Diameter (in.). 





Up to 24 
24- 6 


6-9 
8 -12 
11 -16 
16 -24 
25 -30 


Turbine blade. | 


Conventional head. | 
Weight (tons). | 


Exothermic sleeve 
Yield, per cent. ead. 
| Yield, per cent, 








Table VII shows the relation between optimum 
wall thickness and internal sleeve diameter; it is 
readily apparent that the volume of exothermic 
material required per unit thickness of feed metal 
in the sleeve decreases with increasing sleeve dia- 
meter. It is difficult to generalize either on the size 
of sleeve required for castings or on the equivalency 
between normal gravity heads and sleeve heads. As 
with gravity heads, foundrymen have determined the 
optimum size of sleeve head required by practical 
experience. However, the ratio of feeder volume 
when using an exothermic sleeve to the volume of 
the casting should be of about the order indicated 
for the following metals: 


Fic. 8.—Hydraulic cylinder in 
an exothermic-sleeve head. 


grey iron, fed with 
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Fic. 9.—Flywheel in grey iron, fed with an exo- 
thermic-sleeve head. 


Steel 20 to 25 per cent. 

Nodular iron 20 to 25 per cent. 

Grey iron 4 to 6 per cent. min. 
Manganese-bronze 15 to 20 per cent. 
Aluminium-bronze 20 to 25 per cent. 
Aluminium alloys 10 to 15 per cent. 

These figures may be employed with safety on 
the majority of castings and result, in most cases, 
in yields of about 80 to 90 per cent; also, as experi- 
ence is gained on a particular casting, it may be 
found that the ratio of sleeve to casting volume 
can be reduced to even smaller values. 

To conclude this paper, several examples of the 
application of the exothermic sleeve method to pro- 
duction castings are given below. 

Grey-iron Castings.—Briefly, the technique em- 
ployed in grey-iron practice is to use a relatively 
small sleeve and to replace the lost feed metal by 
topping up. This helps to minimize the formation 
of coarse graphite that is consequent upon slow 
cooling. 

The hydraulic cylinder shown in (Fig. 8) weighed 
2,700 lb. fettled; the exothermic sleeve method was 
used on this casting primarily with the object of 


Fic. 11.—Casting of same design as Fig. 10 but fed 
with an exothermic-sleeve head. 





Fic. 10.—Double connecting-rod in manganese- 
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bronze, fed with a conventional head. 


improving quality. However, as may be expected, a 
monetary saving was also achieved. The casting 
vield was 96 per cent and high-pressure testing of 
the cylinder showed it to be completely satisfactory. 
The second example (Fig. 9) in grey iron is a fly- 
wheel of about 520 Ib. weight fettled. The applica- 
tion of exothermic sleeves gave a yield of 96 per 
cent., this figure being some 20 per cent. higher than 
with a conventional head. 

The above two castings have been described in 
detail by Grice’’. He has carried out an extensive 
investigation of the exothermic method of feeding 
and has pointed out that, apart from the increased 
casting quality obtained with sleeves, the reduction 
in metal used, the lower labour costs due to reduced 
fettling and to the abolition of rod feeding are 
additional advantages to be considered. 

Manganese-bronze Castings.—Fig. 10 shows a 
double connecting rod produced with conventional 
gravity heads; the casting yield was 48 per cent. 
Using exothermic sleeves, the yield was increased to 
72 per cent. (Fig. 11). 

The second example (Fig. 12) shows an even more 
spectacular increase in yield. The reduction in head 
size with exothermic sleeves resulted in a casting 
yield of 96 per cent. compared to 67 per cent. with 
gravity heads; the weight of this ring casting was 
346 Ib. fettled. 


Fic. 12.—Ring castings in manganese-bronze; the 
casting in the background was produced with con- 
ventional head whereas the one in the foreground 

was produced using exothermic sleeves. 
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Theory, Economics and Practical Application of 
Exothermic Materials 


Steel Castings——Fig. 13 shows a lathe chuck 
weighing some 900 Ib. in the fettled state produced 
in an 0.35 per cent. carbon steel; with a conven- 
tional head, this casting was produced with a yield 
of 62 per cent. In preliminary experiments with 
exothermic sleeves, this yield was increased to 82 
per cent.; X-ray examination of the castings sug- 
gested that even further reductions in head size 
could be made and this has been confirmed. 

Fig. 14 shows a crankshaft throw produced in an 
0.2 per cent. carbon steel; the fettled weight of this 
casting was about 6 tons 7 cwts. It may be of 
interest that the grade of exothermic material which 
may be rammed into the mould and dried in the 
mould stove was used on this casting. The casting 
yield was 86 per cent. compared with a conventional 
yield of 63 per cent. 

Finally, although no illustrations are available, it 
may be of interest to quote some yield figures that 
have been obtained recently with exothermic sleeves 
on stainless-steel turbine blades. In each case, the 
weight given for the blade casting is the fettled 
weight. 

In this Paper, very little novel information has 
been presented—much of what has been described 
is, in fact, now standard practice in many foundries 
both in this country and abroad. However, it is 
hoped that the approach to the problem will at 
least stimulate active discussion whereby any differ- 
ences of opinion may be resolved and new ideas 
for improvements in both the type of the exothermic 
material and in their application interchanged. 
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Fic. 14.—Crankshaft throw in 0.2 per cent. carbon 
steel, fed with exothermic sleeves. 
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Topics for I.L.O. Metal Trades 


Committee 


The two principal questions which will be dis- 
cussed at the fifth session of the International 
Labour Organization’s Metal Trades Committee 
are practical methods for achieving fruitful 
collaboration between employers and workers in 
metalworking undertakings and the problem of the 
regularization of production and employment at a 
high level in the metal trades industries. The meeting 
will be held at Geneva from October 25 to November 
6. The International Labour Office, the I.L.O.’s 
secretariat, has prepared a report on each of the 
questions on the agenda. 


The report on labour-management co-operation 
examines eight cases of satisfactory in-plant colla- 
boration taken from Cahada, France, Sweden, 
Switzerland, the United Kingdom, and the United 
States. It summarizes the common elements for 
success which arise from the examples and suggests 
a series of points for discussion. The report on the 
regularization of production and employment studies 
production in the metal trades and, for this purpose, 
analyses these various sectors: —Semi-finished 
products, and metal trades products for use as con- 
sumers’ goods, as producers’ goods, in inventories, 
and for export. For each of these categories, the 
report examines the factors affecting demand and 
the measures which might stabilize it. The study 
also deals with frictional unemployment, particularly 
technological unemployment, and with guaranteed 
employment plans. 
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Defects in Vitreous-enamelled 


Iron Castings’ 
By E. R. Evans, A.I.M., A.C.T. (Birm.) 


Defects responsible for the rejection of vitreous-enamelled cast-iron components are discussed. Some 
are directly attributable to faulty techniques in the foundry and enamel shop while others could be 
reduced by improved control, Better inspection in the early stages of the process would avoid the pro- 
cessing of some castings which would give trouble, but some defects cannot be detected until after 


enamelling. 


These defects usually take the form of blisters, pinholes, “ boil,” or black specks which are 
due to gas evolution from the vicinity of the iron/enamel interface. 


Micro-examination of defective 


areas sometimes reveals sub-surface defects which account for the troubles, but in many cases little is 
revealed by this technique. A mechanism of formation of the blister gases is discussed, together with 
the factors which influence it. 


Introduction 


In recent years, better enamelled finishes on iron 
castings have been expected. The so-called acid- 
resisting types are in greater demand and many 
firms are abandoning the heavy-colour-contrast, 
mottle finishes for light, low-colour-contrast mottles, 
plain pastel colours, and, most recently, plain 
white-enamelled ware. Fundamentally, the prob- 
lems associated with the production of sound 
enamel finishes are the same irrespective of acid 
resistance or colour, but defects on plain colours 
are more readily visible than similar blemishes on 
heavy mottles. Thus, with apparently the same 
standards of inspection rejects are much higher on 
plain coloured ware than on mottled ware. 

Some manufacturers have found the proportion 
of enamel-shop rejects alarmingly high and the 
possibility of alternative materials has been given 
serious consideration. Owing to the competition 
of enamelled sheet-iron pressings, an improvement 
of standards of enamelled iron castings is desir- 
able. The development of plastics to replace 
vitreous-enamelled ware must not be overlooked 
and, if the production of cast iron for enamelling 
is not to decline, improvements must be made. 
In order to correct faults, a knowledge of how 
they occur is essential. This Paper is. intended to 
summarize some of the defects encountered in 
vitreous-enamelled cast-iron components and to 
Suggest reasons for their occurrence. 


Classification of Defects 


The defects considered in this Paper are those 
which account for the rejection by inspectors of 
enamelled components. By rigid inspection, and 
rejection if necessary, in the early stages of pro- 
cessing, the proportion of enamelled components 
failing to pass inspection would be reduced. The 
rejects do not necessarily mean total scrap as many 
defective components can be “saved” by repro- 
cessing. The defects which are encountered will 
be discussed under the following main classifica- 
tions :— 

(a) Those which are the result of faulty 


* Paper presented at the Glasgow conference of the Institute 
of British Foundrymen. P 





preparation and processing in the enamel 
shop. 

(b) Those which have their origin in the 
foundry, many of which could have been 
detected before the enamel was applied. 

(c) Those defects which could not have been 
detected at any stage of the process by normal 
visual inspection prior to examination of the 
finished product. 

The first two sections will be dealt with fairly 
briefly because often the cures for these troubles 
lie with more rigid control of the known tech- 
niques. The third section will be discussed in 
detail. 


Processing Faults 
These are concerned mainly with the methods of 
processing the raw casting as received from the 
foundry. The defects encountered are those result- 
ing from inadequate care in preparation, enamel 
application, drying and fusing. 


Casting Preparation : 


Many blistering and boiling troubles result 
from inadequate cleaning. This point is gener- 
ally recognized but it is difficult to determine 
whether a surface has been cleaned sufficiently 
by shot-blasting. Most firms use a _rule-of- 
thumb method such as passing a casting a fixed 
number of times through an automatic airless 
shot-blasting machine, but the efficiency of such 
equipment depends upon the condition of the 
impellers, the nature of the shot, and on the nature 
of the surface being cleaned. Fresh shot is better 
for cleaning than the same shot broken down in 
use and a balance has to be preserved by adding 
new shot at regular intervals. A casting is more 
easily cleaned when it is fresh from the mould 
than it is after storage, particularly if moulding 
sand is left adhering to it because rust is difficult 
to remove. If rusting has occurred, annealing will 
facilitate cleaning because iron oxide is compara- 
tively easy to remove by shot-blasting. 

The design of airless shot-blasting machines is 
often such that edges of castings are not cleaned 
as efficiently as the top surfaces and it is either 
necessary to “edge” the castings in a separate 
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Fic. 1.—Blister crater in dry-process enamel over an 
area of thick ground-coat (a) by vertical illumina- 
tion and (b) by dark-ground illumination; x 100.* 


cabinet or to clean the top surfaces more than 
necessary to ensure adequate cleaning of the edges. 
Castings invariably warp during shot-blasting so 
that the undesirability of over-cleaning becomes 
apparent. 


The conventional air shot-blasting methods have 
obvious advantages since the stream of shot can be 
directed at whichever parts of the components re- 
quire cleaning. It has been suggested that the 
addition of zirconium silicate to the shot results in 
more efficient cleaning’ and this material is satis- 
factory for use in this type of equipment but 
cannot be used in airless methods. 


*Tilustrations Figs. 1 and 4 to 12 inclusive were originally 
photographed at the magnifications shown, but reduced linearl 
during reproduction, on the instructions of the Author. Suc 
reduction leaves the illustrations mentioned at about % of 
their former dimensions.—Epitor. 
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Shot-blasting reveals many defects in castings 
which are not easily detectable beforehand. Sub. 
surface blowholes may be opened up and inclusions 
of entrapped sand or slag are removed, leaving 
various cavities. These holes can be filled with a 
suitable material, but care must be taken to ensure 
that each hole is completely filled because air re- 
maining in a small pocket behind the filling will 
expand during enamel fusing and may blow out 
the filler and produce a blister on the enamel. 
Even if the enamel heals over after the expanded 
gas has escaped, the contraction on cooling will 
draw enamel into the hole and leave a dent or hole 
in the enamel coat. 


Enamel Application : 


Providing that the equipment is in good condi- 
tion, successful enamel application depends upon 
the skill of the operators. Thin spraying wet pro- 
cess enamel will result in an incorrect colour or, in 
extreme cases, severe “ black-specking.” Thick 
spraying again may affect the colour and will 
increase the tendency to chipping and reduce resis- 
tance to thermal shock. 

If the operator holds the spray gun too close to 
the component, the force of the air stream may 
cause the enamel to ripple and its thickness to 
build up in corners, while insufficient thickness will 
remain on convex surfaces. Under similar circum- 
stances flotation of the clay may occur in the slip, 
producing a dull finish on the fired piece similar to 
scumming. 

Application faults are not confined to wet pro- 
cess cover-coats. Thick ground-coats or discon- 
tinuous ground-coats can. cause trouble in both 
wet- and dry-process enamelling. A typical example 
is blistering of a dry-process enamel over a thick 
ground-coat which is illustrated by the micro- 
graphs in Fig. 1. Under vertical illumination (Fig. 
I(a)) a blister is shown filled with the specimen 
mounting plastic. It occurs over an area of 
thickened ground-coat but this is illustrated more 
clearly under dark-ground illumination (Fig. 1(b)), 
which gives contrast between various types of 
enamel otherwise indistinguishable because of their 
translucent nature. The thicker ground-coat be- 
neath the blister crater is clearly illustrated. This 
ground-coat was a water suspension of borax, clay 
and quartz and during heating, most of the water 
would be evolved. The water of constitution of 
clays, however, is difficult to remove and in the 
thicker ground-coat it is possible that a slow evolu- 
tion of water continued during the final fusing, 
thus causing the blister. 


Drying: 

After the application of wet-process enamel, a 
drying operation is necessary. The methods of 
drying vary considerably and all seem satisfactory 
providing that drying is not so slow as to allow 
rust-spotting to occur which will stain the fused 
enamel. The enamel coating should, however, be 
completely dry before the ware is charged into the 
fusing furnace otherwise the defect “ crawling”’ is 
likely to occur. 
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Fusing : 


Over-firing may result in the devitrification of 
the enamel giving a dull appearance and an in- 
creased tendency to chipping. More often, however, 
so-called “burning” may occur, particularly on 
sharp corners, but this defect is akin to “ crawling ” 
as the enamel layer rolls back from edges under 
its surface tension thus exposing the iron which 
becomes heavily oxidized. Under-firing also results 
in a dull appearance due to the fact that the viscosity 
of the enamel is never low enough for the enamel 
to flow out and individual particles of the biscuit 
merely frit together and do not form a smooth 
coating. 

Scumming, another dull-appearing finish, may be 
due to impurities in the furnace atmosphere. Coal- 
fired furnaces apparently give more trouble than 
other types but good results should be obtained if 
the furnace chamber is in good condition and the 
flues and stack are well designed and clear. 


Dirt which may have originated at any stage of 
the process becomes fused in the enamel surface 
and remains as a black speck or stain on the fused 
enamel. Pieces of refractory spalling from the 
furnace lining or scale from the metal supports of 
the ware in the furnace are two sources of “ dirt.” 
Heat-resisting steels may be used for supporting 
bars but some firms have found a great advantage in 
using mild steel bars coated with a thin layer of 
heat-resisting enamel fused at a temperature of 
the order of 1,000 deg. C. 


Bad handling: 


Many rejects are attributable to damage caused by 
rough handling. This damage occurs mainly in the 
biscuit stage but can be repaired prior to the fusing 
operation if noticed. Once the ware is fired, it 
requires a fairly substantial blow to cause chipping 
unless the enamel is already in a state of high stress. 


Chipping and Crazing: 


The composition of an enamel is adjusted so that 
the co-efficient of expansion is slightly less than that 
of cast iron. This ensures that the enamel coating 
on a casting is in a state of compression since under 
this conditions the breaking stress is considerably 


higher than in tension. If the enamel is in tension, 
crazing is likely to occur, but if the compressive 
stresses are too great, chipping or “ jumping ” will 
occur. Sometimes the apparent expansion of a 
surface differs from that expected because of bend- 
ing. Castings of complicated design are likely to 
bend on heating and perhaps straighten again on 
cooling and this extra surface movement may be 
sufficient to cause rupture of the enamel. In the dry 
process enamelling of bath castings, many firms use 
enamel on the roll of slightly different coefficient 
of expansion to that of enamel used on the main 
part of the casting because of the different apparent 
expansions of these parts. 


The tightening of bolts during the assembly of 
enamelled components is sometimes sufficient to 
cause a strain which will result in enamel fracture 
during service if not at the time of assembly. 
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Defects in the Castings 


Many defects in castings which cause the enam- 
elled product to be rejected could have been detected 
prior to enamel application. Some, however, are 
not easily detected by rapid visual inspection but 
the highly reflective properties of the enamel exag- 
gerate the faults and they are easily detected during 
final inspection. 


“ Rat-tails”’ : 

These defects appear as elongated depressions on 
flat surfaces of thin castings and are associated with 
the streams of metal entering the mould from the 
ingates. The stream of molten metal causes the 
sand in contact with it to expand and this expansion 
is taken up by a buckling of the still plastic green- 
sand at the edges of the stream. At a later stage 
when the mould is full, these buckles remain and 
cause depressions in the casting. Figs. 2(a) and 2 (b) 
illustrate diagrammatically the formation of this de- 
fect which is known by various names such as “ rat- 
tails,” “‘ worm-marks,” “flow marks,” etc. 

An absolute cure for this defect is not known 
although certain conditions of the moulding sand 
can increase or decrease the tendency for it to occur 
The trouble is aggravated if the sand is of fairly 
uniform grain size and better results are obtained 
if the mechanical analysis of the sand covers a 
wide range. Some claim that the addition of wood- 
flour to the facing sand is advantageous. The de- 
fect is aggravated by hard ramming and if the 
toughness of the sand decreases, the mould will be 
harder for the same amount of ramming and there- 
fore “rat-tails” are more likely to occur. The 
design of running systems and particularly the in- 
gate positions is important and in certain cases 
there is a decided advantage in tilting moulds with 
the runners at the lower end. 


Sinks : 


Small “ thumb-print” type sinks or draws some- 
times occur on the reverse side of lugs or bosses in 
light castings. As with “rat-tails” this defect is 
difficult to detect in the raw casting but becomes 
prominent after enamelling. The trouble can be 


Fic. 2.—Formation of “ rat-tails”’ (a) sand buckle 
occurs at edges of the metal stream and (b) “ rat- 
tails ’ corresponding to buckles. 
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Defects in Vitreous-enamelled Iron Castings 


minimized by coring out such thicker sections or 
using a nail to promote more rapid solidification at 
such points. 


Holes: 


Inclusions of sand and slag will be removed from 
castings by shot-blasting and will, therefore, appear 
as holes to the enameller. Sand holes can be 
practically eliminated if sufficient care be taken in 
making the mould and again the design of runner 
systems is important. Some patterns make use of 
a spring-loaded down gate which tends to leave a 
“ flash ” of sand at the bottom and can be a trouble- 
some source of loose sand in the mould. Adequate 
slag traps should be employed in moulds but it is 
best to eliminate the slag before the metal is poured 
by attention to ladle linings and the use of tea-pot 
type ladles and bogies. Blowholes, particularly 
those near the surface, are another source of trouble 
but again these can be minimized by care with 
moulding sand control and preparation of ladle 
linings. 

All these hole defects can be filled prior to enamel 
application if shot-blasting opens them up suffi- 
ciently, but it is obviously best to produce castings 
without holes by improving foundry control when- 
ever possible. 


Metal Composition : 


In general, phosphoric irons are used for making 
light castings for enamelling but actual composi- 
tions employed within the industry show quite large 
variations. There is no substantial evidence to 
show that any one composition is best for enamelled 
castings and providing that the iron is grey and 
sound it should be satisfactory for enamelling. It 
is, of course, good practice to keep compositions 
constant within reasonably narrow limits in any 
one plant so that the best enamelling techniques can 
be established and adhered to in that plant. Varia- 
tions of the common elements carbon, silicon, man- 
ganese, sulphur, phosphorus, within the normal 
range, can cause variations of metal structure but 
providing the iron does not become hyper-eutectic 
these are probably insignificant compared with 
structural change brought about by small variations 
of the so-called residual elements. Titanium for 
instance has a marked effect on graphite structure 
and boron is an extremely strong carbide stabilizer 
which may be as troublesome as chromium. 
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Pouring temperature : 


This can be varied over quite wide ranges but 
it is not generally recognized that the structure 
of an iron shows corresponding variations as 
will be illustrated later in this Paper. Extremes 
of pouring temperature may produce other 
faults such as sand burning on, or porosity, if too 
high, and cold shuts or blowholes if too low. 


Methods of Running: 


There has been some controversy on wheiher 
castings for enamelling should be made with the 
surfaces to be enamelled upwards or downwards in 
the moulds. Many foundrymen insist that castings 
for enamelling should be made face-downwards for 
best results while some are just as insistent on the 
opposite. The argument that dirt collects at the 
top of a casting is strong but such dirt can be 
eliminated, as suggested earlier, by attention to slag 
traps and good ladle practice. It is the opinion of 
the Author that each casting should be considered 
individually and should have its own particular run- 
ning method carefully designed. 


Tests were carried out at the British Cast Iron 
Research Association which required numbers of 
flat plate castings’, each 104 by 6 by 7% in. thick. 
Eight firms were asked to make some plates by 
whatever method they chose and the variations of 
running methods are shown in Table I. In addition 
to the details given in Table I the actual designs 
of runners varied considerably, e.g., relative posi- 
tions. of downgates and ingates. This illustrates the 
wide differences of opinion of best running methods 
for light castings and indicates that there is a con- 
siderable field for an investigation and pooling of 
ideas on the subject. 


Warping and Cracking : 

During the enamelling processes, castings are 
subject to severe mechanical and thermal treatments 
and some loss due to warping and cracking can be 
expected. Again, however, there are certain pre- 
cautions which can be taken to ensure that these 
losses are small. Angus’ has commented on some 
of the causes of cracking in light castings. Shot- 
blasting, particularly by air-less methods, usually 
imparts distortion to castings, some of which can 
be corrected by shot-blasting the reverse sides. 
Warping can also occur in the annealing and fusing 
furnaces unless the ware is properly supported or 
hung, although by these techniques, castings can be 
straightened. 


TABLE I.—Some Methods of Running Flat Plates. 
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j Downgate 
Foundry Total | Slag trap. diameter 
No. | Cross-section (in.). Number. cross-sectional Position. (in.). 

| | | area (sq. in.). | 
1 |2by% .. 2 | 0.75 | One end .| In drag 1} to 2 
2 | 2by & . 2 r 0.38 | One side .| None 
3 2tand2by% .,. 3 0.44 One side .| In cope 1} tol 
4 1g and 3 by} 6 | 0.78 Both ends -| Incope .. ee od + 
5 3+ by & 2 0.61 One side .| In cope also “ flow off ”.. j 
6* | 5¢by & 1 0.52 One end ..| In cope os ee 
7 | 5 by 7 ee xe os} 1 0.31 One end --| Incope.. oe ee 1 
8 55 bys a6 on | 1 0.46 One end | Incope .. oe Ee. i 
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Cracking of small castings can occur in the mould 
or can be due to rough handling, thermal shock in 
the annealing or fusing furnace, or in the shot-blast 
machine. In all but severe cases, the cracks are 
not detected until the inspection of the finished 
component. In large castings cracks are easier to 
detect and the components can be rejected at the 
stage where the defects occur. 


Other than the causes mentioned above, the incid- 
ence of cracking is dependent on casting design and 
the strength and brittleness of the iron. The design 
factors which influence cracking also influence the 
success of enamelling and will be dealt with later. 
Phosphoric irons of the type used for light castings 
are comparatively weak and brittle and are, there- 
fore, more prone to cracking than, for instance, 
irons of lower phosphorus contents. As mentioned 
earlier, however, small concentrations of elements 
not normally estimated in routine analysis can have 
very marked effects on structure and therefore on 
strength and brittleness. It has been shown that an 
increase in the incidence of cracking of bath castings 
at one plant was due to a pick-up of antimony and 
toron by the iron*. The source of these elements 
was enamelled scrap charged into the cupola and 
evidence showed that about two-thirds of the anti- 
mony and one half of the boron available in the 
enamel was absorbed by the metal. Obviously, the 
stronger the iron, the more of these elements can 
be folerated but it is good practice to keep the 
quantity of enamelled scrap charged to a minimum 
and, if it is necessary to use such material, to divide 
it equally amongst all the charges and not to add an 
excessive amount to any one charge. 

Design: 

It is generally accepted that in order to 
obtain a good enamelled cast-iron product, the 
castings must be designed suitably. Broadly speak- 
ing, a casting of best design for the enameller is 
also of best design for the foundryman and is less 
prone to warping and cracking. The aim should 
be a casting of uniform section with the avoidance 
of sharp corners, abrupt changes of section and 
projections such as lugs, bosses, ribs, etc. Many 
manufacturers have modified their designs to these 
recommendations, but there is still ample room for 
further improvement, and it does not seem to be 
fully realized by designers that attention should 
be paid to the backs as well as the fronts of cast- 
ings. Many castings, such as cooker front frames, 
present a streamlined enamelled surface, but their 
reverse sides are a complex of ribs and un-cored 
lugs. Close co-operation between the design, foun- 
dry and enamelling departments will ease this 
problem. 
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German Foundry Technical 
Association 


A conference of the Verein Deutscher Giessereifach- 
leute, incorporating the 41st annual general meeting will 
be held in Stuttgart from October 14 to 16 under the 
presidency of Mr. J. H. Kiister. On Thursday, October 
14, the following firms are opening their doors for works 
visits: Daimler-Benz A.G. Mannheim; Badische 
Machinenfabrik of Karlsruhe-Durlach; Robert Bosch 
GmbH of Stuttgart-Feuerbach; Schwab. Huttenwerke 
GmbH of Wasseralfingeu; J. M. Voith GmbH of 
Heidenheim/Brenz, and the foundry of Bayerischen 
Motorenwerke, Munich. 

At 8 o'clock in the evening there is to be a programme 
of chamber music in the Ordenssaal of the Ludwigsburger 
Castle, where under the baton of Professor Miinchen- 
ger the Stuttgart Chamber Orchestra will perform. 

Session A 

One technical session opens on Friday morning at 
9.30 in the main hall of the Kursaal, Bad Cannstatt, 
under the chairmanship of Professor H. Jungbluth. 
Papers are to be given by Dr. H. Timmerbeil on 
“ Spheroidal-graphite Casting for Mechanical, Heat- 
resisting and Chemical Applications”; by Dr. A. Witt- 
moser on “Analysis of Residues (Riichstandanalyse) 
as an Instrument of Research in Cast Iron Metallurgy ”; 
and by Mr. E. Debus on “ An Example of Work Organi- 
zation in the Moulding Shop.” This paper is to be 
illustrated by a film. 

In the afternoon four papers are to be presented 
under the chairmanship of Professor K. Roesch. They 
are to be by Professor Jungbluth on “ Review of Coke 
in the Cupola Experiments”; by Dr. W. Heinrichs on 
“Experiments in Melting using Specially Reactive 
Coke”; by Dr. H. Siegel on the “ Relationship between 
the Viscosity and Mechanical Properties of Bentonite,” 
and by P. Frischkorn on “ Progress of the CO, Process 
in the Isselburger Foundry,” illustrated by a film. 

Session B 

Simultaneously with that detailed above, there is to be 
a second session held in a smaller hall with Mr. F. 
Nielsen in the chair. Papers are to be presented by Dr. 
W. Patterson on “Influence of Teeming Speeds and 
Section Thickness in the Production of Copper-base 
Castings,” and by Professor E. Gibbard on “ Measure- 
ment of Viscosity of Aluminium- and Copper- 
base Alloys.” In the afternoon, Mr. E. Leibffied is to 
preside and a lecture is to be given by Mr. R. Kiimmerle 
on “Influence of Si, Cu, Zn and Mg on the Thermal, 
Casting and Mechanical Properties of Alloy 
GAISi6Cu3.” This will be followed by a film display 
covering mechanization of the coreshop. 

At 8 p.m., there is to be a social evening in the 
Festsaal of the Héhenpark Killesburg (Hall No. 3) when 
dark suits will be worn. 

After the annual general meeting (members only) to 
be held at 9 a.m. on Saturday morning, there is to be an 
official welcome from the president of the State of 
Baden-Wurtemburg, after which Dr. F. Grosser will 
introduce a film on “ Old and New Methods in Melting 
and Moulding Practice,” and Professor H. F. Swenk- 
hagen will lecture on “Man between the Atom and 
Eternity.” A ladies’ programme has been arranged for 
Friday. 





Mr. Tuomas H. L. Daty, of Bonnybridge, who died 
recently, was a foreman grate-fitter with Mitchell, 
—— & Company, Limited, Chattan Foundry, Bonny- 

ridge. 
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The Florence Congress 


The 21st Congress held under the auspices of the 
International Committee of Foundry Technical Asso- 
ciations, held in Florence, attracted about 1,000 people 
connected with our industry from all over the world. 
The British delegation, headed by Mr. John Bell, the 
president of the Institute of British Foundrymen, num- 
bered at least 50. It included Dr. Everest and Mr. 
H. J. V. Williams, the two vice-presidents, Mr. V. C. 
Faulkner, and Mr. E. Longden, past-presidents, and 
Mr. George Lambert, the secretary. The main party 
arrived on Saturday evening, which permitted the 
visitors to examine the various exhibitions held in 


connection with the Congress during the whole of 
Sunday. 


Exhibitions 

These included a well-displayed artistic section finish- 
ing with a collection of modern pictures connected 
with the craft. It tended to stress the decline in 
artistic standards from the classic styles so well repre- 
sented. The Norwegians had a good, well-authenti- 
cated show of the development of the foundry in- 
dustry in that country. Scientific instruments, books, 
and teaching textbooks added to the general interest. 

In the commercial and industrial section, it was the 
artistic display of the exhibits which attracted atten- 
tion; those devoted to magnesium being outstanding. 
The Italian representatives of British houses made an 
exceptionally good show. Foundry Services, Limited, 
was demonstrating the CO, process; the Morgan 


Crucible Company, Limited, their furnaces and refrac- 
tories; the Mond Nickel Company, Limited, had many 
interesting exhibits connected with spheroidal-graphite 


cast iron. Pipes from France using this iron were 
shown with screwed-in ends and bent on site to take 
curves. Shell-moulding machines were shown by the 
German firm of Croning. No British pig-irons were 
being shown, yet Italy used to be a good market for 
this product. The Italian firm of Olivo had a toy 
foundry on their stand, with which children could 


Fic. 1.—Before the congress opened, a tea-party 


themselves make castings, but at a cost of the order 
of £12 it must enter into that category of gifts bought 
by father for the children for his own amusement. 
Bonvillain and Ronceray relied on a private cinema 
show to demonstrate their wide range of foundry plant, 
At about 5 o’clock, with the hot sun still shining 
brightly, the guests were offered tea by the hosts in 
the garden centrally situated in the exhibition grounds, 
An orchestra played Italian versions of American 


tunes and the function was much appreciated by the 
guests. 


Official Opening 


The official opening ceremony took place on Mon- 
day morning, September 21, in the Palazzo Vecchio, a 
medieval building now serving as the City Hall. On 
the platform were the Lord Mayor of Florence, who 
offered a civic welcome, Dr. Giuseppe Favia, who 
was representing the Minister for Industry and Com- 
merce, Dr. R. Dupuis, the president of the Italian 
foundry organization, the secretary, and Mr. A. Brizon, 
the president of the International Committee of Foun- 
dry Technical Associations. Mr. Brizon was the re- 
cipient of the Order of Merit awarded to him by 
the Italian Government and presented by Dr. Favia. 
He also received the Congress badge carried out in 
gold as a gift from the Italian foundry association, 
During the afternoon, amongst others, the British 
Exchange Paper was presented by Mr. Langham, whilst 
later the local employers’ federation were the hosts 
at a cocktail party in their headquarters. Here one 
found a fair cross-section of foundry personalities 
amongst the guests. In the evening, a dinner party 
was offered to the presidents of the various technical 
associations participating. Sandwiched in between the 
morning and afternoon sessions was a brief motor- 
coach tour of the town, which included a climb on 
the south side of the River Arno from which there was 
a magnificent panoramic view of the town. 


was offered. This illustration shows one of the 


tables at which are seated Mr. John Bell, Dr. and Mrs. Everest, Mrs. Salingen, Mr. V. C. Faulkner, 


and Mr. E. H. Salingen. 
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FiG. 2.—Commendatore Olivo, recipient of the International Award, with Signora Olivo standing on 
either side of the president, Mr. Brizon. At the rear of the table are the Florentine trumpeters. 


Works Visit and one was always coming upon something fresh. 
Tuesday morning found most of the British visitors In the afternoon, there was a visit to the works of 
at the Exhibition, which was of an extensive character Nuovo Pignone. Situated in the Southern suburbs, it 


Fic. 3.—The opening ceremony of the International Foundry Congress in Florence took place in the 
medieval Vecchio Palace. The illustration shows the great concourse the congress attracted. 
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is a large engineering factory of recent growth and 
construction, though it was founded in 1852. It 
possesses modern laboratory facilities; a melting capa- 
city of 15 tons per hour; a central sand-preparation 
plant handling 140 cub. ft. of green-sand per hour; a 
series of moulding machines going up to 56-in. square; 
a modern Sandslinger; drying stoves of 3,000 cub. ft. 
capacity and various types of shot-blast apparatus. 
Up-to-date washing and bathing facilities were pro- 
vided as well as a first-class ambulance room. The 
works manufactures, inter alia, compressors for syn- 
thetic ammonia, methane, hydrogen, oxygen, air and 
other gases, Diesel engines, and, under licence from the 
Dover Engineering Company, Limited, a wide range 
of manhole covers. After the visit, the company 
offered the guests tea and cocktails—a much-appreciated 
gesture as the weather was still quite hot. 

This evening, like most others, was spent by the British 
party in the Piazza della Repubblica at an open-air café 
which provided an excellent concert. 

During the day, meetings of the International Foundry 
Dictionary and Foundry Defects Commission were held. 
There was also a paper presented by Mr. G. Somigli 
on Cesare Brunelli which brought back memories of 
many years ago, probably the 1920s, when he was 
credited with the invention of the now universally used 
and highly esteemed strainer core. 


International Committee Meetings 


Thursday was primarily devoted to reading of more 
papers, which totalled no fewer than 55. The partici- 
pation of the British party in these was sparse owing to 
language difficulties. Organizations, richer than the 
technical associations, had arranged ancillary con- 
ferences—the European Productivity Council and the 
Mond Nickel Company, Limited—these provided the 
audience with headphones carrying simultaneous trans- 
lations. On this day, there were meetings of the Interna- 
tional Committee on the Testing of Cast Iron (which is 
co-operating with the Brftish Standards Institution) and 
the International Committee of Foundry Technical 
Associations. 

At the conclusion of the International Committee 
meeting, which lasted three hours, there was a formal 
ceremony at which, speaking fluently in four languages 
a representative of the Swiss foundry and foundry equip- 
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Fic. 4.—The Opening Cere- 
mony—the Mayor of Florence 
giving his address of welcome, 
With him are Dr. Dupuis, the 
president of the Italian Metal- 
lurgical Association; the Re- 
presentative of the Minister 
of Commerce and Industry; 
and Mr. A. Brizon, the presi- 
dent of the _ International 
Committee. 


ment concern presented some of the 
delegates with a well-bound, gold- 
edged book dealing with some 
phases of the early history of cast 
iron. Whilst nicely done, this is 
not the sort of thing the founders 
had in mind when the Committee 
was established. 


A Relaxation 


On Friday, practically everybody 

went on a tour to Siena and San 

Gimignano making an early start, 

about 7 a.m., the tour, carried out in the most brilliant 
sunshine, only finished at about 10.30 p.m. 


Closing Ceremony 


The Closing Ceremony, on Saturday afternoon was 
again held in the Palazzo Vecchio, but in a different hall 
from that used for the opening of the Congress. The 
stairs. were “guarded” by halberdiers dressed in 
picturesque medieval costumes, whilst at the rear of 
the platform table were four trumpeters carrying 
centrally the Florentine flag—the Fleur de Lis. The 
ceremony was opened by a fanfare after which the Lord 
Mayor, in a commendably brief, energetic and purpose- 
ful address, said he hoped that the Congress had been 
successful and how pleased he was to have been able to 


Fic. 5.—Mr. Brizon, the president, decorated by 
the Italian Government with the Order of Merit. 
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receive the participants. The reply by Mr. A. Brizon 
was a model for such occasions. He very courteously 
thanked all those who had contributed to the organization 
of the congress and for the hospitality received. He 
then rightly told the gathering of what had transpired 
at the meeting of the International Committee, that Japan 
had been elected to membership; that Mr. Granstrom 
of Sweden was the next President; and that the British 
hoped for a good attendance at the London Conference 
to be held from June 19 to 26 next year. In 1956, the 
Congress would be in either Essen or Diisseldorf; in 
1957 in Stockholm and 1958 in Belgium. He then 
announced that Mr. George Lambert, Secretary of the 
Institute of British Foundrymen had been elected 
honorary secretary of the International Committee. 
Finally he announced that the International Committee 
had unanimously accepted the Italian suggestion that 
its award—a small replica of Benvenuto Cellini’s 
masterpiece—Perseus and Medusa—should go to Com- 
mendatore Olivo. The main award only remains his 
property for one year but a miniature reproduction to 
be retained serves as a perpetual reminder of the distinc- 
tion conferred. After a few words from Dr. Dupuis, the 
president of the Italian Metallurgical Association (of 
which the Foundry Technical Association is a section), 
the Lord Mayor asked the audience to be his guests at 
a cocktail party. A second fanfare concluded what the 
writer esteems to be the best, most satisfying and bril- 
liant closing ceremony of any congress he has- attended 
anywhere. 


Closing Banquet 


Apart from the fact that it was somewhat late in 
starting due to difficulties with the seating arrangements, 
the closing banquet was a particularly enjoyable func- 
tion. The menu took the form of a printed handkerchief, 
and each table was provided with a pack of cards, a 
couple of dice, and told to organize a gamble which 
should determine the winner of a prize to be given later. 
Some quite lovely trinkets were soon forthcoming to 
delight the recipients. The speeches were commendably 
bricf and reference was made to the patronage the Con- 
gress had received from the President of Italy. Dancing 
went on to three o’clock on Sunday morning and gave 
entire satisfaction to the party. ‘ 





Zinc-alloy Die-casting Exhibition 


The Zinc Alloy Die Casters’ Association is holding an 
exhibition of zinc-alloy pressure-die-castings at the 
Birmingham Exchange and Engineering Centre, Stephen- 
son Place, in Birmingham from October 25 to 30. It 
will be open each day from’9.0-5.0 p.m. The exhibition 
is designed to bring to the attention of the public the 
wide variety of products made by the pressure-die- 
casting process. It will consist of over 200 different 
zinc-alloy die-castings made in the United Kingdom, 
ranging in complexity from a letter-box surround to a 
motor car carburettor and including one of the smallest 
castings produced, weighing approximately 1/100 oz. 
Examples of the wide variety of finishes obtainable on 
zinc-alloy die-castings will also be shown. 


The wide application afforded by this process will, it 
is hoped, suggest to manufacturers the possibilities of 
utilizing the zinc-alloy die-casting process for their 
products. The process has the reputation of representing 
the shortest distance between raw material and finished 
product, and as a result, expensive machining steps are 
generally reduced or entirely eliminated. The exhibition 
coincides with the International Pressure-die-casting 
Conference being held at Church House, London, from 
October 25 to 28. 
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Iron and Steel Institute 


Autumn General Meeting, 1954 


The Autumn general meeting of The Iron and Steel 
Institute will be held on November 17 and 18, at the 
offices of the Institute, 4, Grosvenor Gardens, London, 
S.W.1. The British Iron and Steel Research Associa- 
tion will be holding “open” day at their Battersea 
laboratories on November 18 and 19. Members of the 
Institute will be welcome at Battersea on either of these 
days: buffet lunch and tea will be served at Battersea: 
transport between the offices of the Institute and the 
a laboratories will be available on Novem- 

er 18. 

Buffet luncheons (tickets 4s. 6d. per person per day) 
will be served in the library of the Institute at 4, Gros- 
venor Gardens, London, S.W.1, each meeting day. 
Members may bring guests to the meeting and the 
buffet luncheons. Tickets for buffet luncheons at the 
Institute will not be issued in advance, but members 
will be asked to buy them on entering the library. The 
British Iron and Steel Research Association will be 
issuing tickets (free of charge) for luncheon and tea 


at Battersea. 
Programme 


Wednesday, November 17 

9.45 to 10.15 a.m.—Formal business and election of 
members. 

10.15 to 11.30 a.m.—Presentation and discussion 
of :—‘ Future of Steel Melting,” by M. W. Thring. 

11.30 a.m. to 12.0 noon.—Interval for light refresh- 
ments in the Library. 

12.0 noon to 1.15 p.m.—* Problem of Rupture of 
the Billet in the Continuous Casting of Steel,” by J. 
Savage and W. H. Pritchard. 

1.15 to 2.30 p.m.—Buffet luncheon in the library. 

2.30 to 4.0 p.m.—Presentation and joint discussion 
of the following papers :— 

“ Effect of Cold Work on the Gamma-Alpha Trans- 
formation in Some Iron-Nickel-Chromium Alloys,” by 
B. Cina. 

“ Critical Investigation into the Ageing of Mild Steel 
Strip after Temper Rolling,” by B. Jones and R. A. 
Owen-Barnett. 

“* Accelerated Strain-Ageing of Mild Steel,” by B. B. 
Hundy. 

“Elimination of Stretcher Strains in Mild-Steel 
Pressings,” by B. B. Hundy. 

“ Yield-Stress Strain Curves and Values of Mean 
Yield Stress of Some Commonly Rolled Materials,” by 


R. B. Sims. 
Thursday, November 18 

10.0 to 11.30 a.m.—Presentation and joint discussion 
of the following papers :— 

“Investigation of Reheating Furnace Design and 
Performance,” by F. A. Gray and S. H. Brooks 

“Internal Temperature Distribution in the Cooling 
and Reheating of Steel Ingots,” by R. J. Sarjant and 
M. R. Slack. 

11.30 to 12.00 noon.—Interval for light refreshments 
in the library. x . 

12.00 noon to 1.15 p.m.—Presentation and joint dis- 
cussion of the following papers :— : 

“Length of Oil and Gas Flames—Extension of Free 
Flame Relationships to Practical Conditions,” by A. L. 
Cude. 

“ Measurement and Influence of Preheat in the Open- 
Hearth Furnace,” by W. P. Cashmore. : 

1.15 to 2.30 p.m.—Buffet luncheon in the library. 

2.30 to 4.30 p.m.—Presentation and discussion of :— 

“ Fatigue Tests on Rolled Alloy Steels made in Elec- 
tric and Open-Hearth Furnaces,” by P. H. Frith. 














Company News 


PICKFORD, HOLLAND & CoMPany, LIMITED, makers of 
refractories, furnace linings, etc., of Sheffield—The 
directors announce a one-for-one scrip issue. 


CHARLES WINN & COMPANY, LIMITED, makers of 
valves and fittings, etc., of Birmingham—An issue is 
announced of 50,000 6 per cent. £1 cumulative prefer- 
ence shares, which will be offered at par to share- 
holders registered on September 17. 


STEETLEY COMPANY, LIMITED, makers of refractories, 
of Shireoaks, Worksop (Notts}—An interim dividend of 
4 per cent. is declared in respect of 1954 on the 
£1,851,583 ordinary capital. This is an increase of 1 
per cent. over the payment for 1953, for which a 7 
per cent. final brought the total to 10 per cent. 


ASSOCIATED ELECTRICAL INDUSTRIES, LIMITED—A 
4 per cent. interim dividend declared on the £17,741,192 
ordinary capital for 1954 compares with 74 per cent. 
paid on half the present capital a year ago. The 64 
per cent. final dividend and 14 per cent. bonus paid for 


1953 was on the present capital after the 100 per cent. 
free scrip issue. 


JESSHOPE (HOLDINGS), LIMITED, engineers, iron- 
founders, etc., of Stoke-on-Trent—The company, which 
was made public in July, 1953, now reports a net profit, 
subject to tax, of £47,605 for the 18 months to the end of 
last June. The directors recommend a final dividend of 
1.1556d. per 1s. share for the\period from July 9, 1953, 
to June 30, 1954, making a total at the rate of 15 per 
cent. per annum for the period. It absorbs £11,003, out 
of an available balance of £16,470. 


Murex, LIMITED—Sir Arthur Smout, chairman, reports 
that the general level of group activities since the 
year-end on April 30 is satisfactory, but price com- 
petition in some products continues to be severe, 
and selling prices are, on occasion, below economic 
levels. Group sales for 1953-54 were some 8 per cent. 
down in value, the £970,000 decrease in turnover, at 
£11,460,000, being mainly due to reduced selling prices, 
particularly of tungsten products. The overall volume 
of deliveries, however, was not substantially below that 
of the previous 12 months. 


BRIGHTSIDE FOUNDRY & ENGINEERING COMPANY, 
LimITeD—A final dividend of 16} per cent., making 
224 per cent., less tax, for the year to June 30, is 
recommended on the £800,000 ordinary capital. For 
the previous year a dividend total of 324 per cent., less 
tax, was paid before the 100 per cent. free scrip issue, 
equivalent to 16} per cent. on the present amount, 
and holders also received a capital profits distribution 
of 24 per cent., not subject to tax. The group’s net 
surplus for the year, after a higher taxation provision, 
expanded from £164,098 to £305,786. 


WARNER & COMPANY, LIMITED, refined pig-iron 
makers, of Cargo Fleet, Middlesbrough—A final ordin- 
ary dividend of 20 per cent. is announced for the year 
to June 30, which compares with 124 per cent. pre- 
viously. This makes a total of 25 per cent. (174 per 
cent.). Trading profit rose to £40,856 from £31,510 
in the previous year, and, after charges, net profit was 
£17,649 (£16,402). The chairman, Mr. D. O. Sillars, 
states that much of the increased profit was due to 
reduced costs of the new melting plant which was in 
operation for the first full financial year. 


MONSANTO CHEMICALS, LIMITED—A progress report 
shows that sales for the first six months of 1954 rose 
by 18 per cent. and net income, after estimated taxes, 
by nearly 83 per cent. Subject to audit, net sales to 
June 30, 1954, amounted to £6,142,468, compared with 
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£5,208,182 for the corresponding six months of 1953, 
and £10,852,854 for the whole of that year, which in 
itself represented the highest level in the history of 


the company. Net income before tax has risen from 
£488,886 for the first half of 1953 to £887,724, and after 
estimated taxation of £479,545, against £265,221, the 
balance shows an increase of £184,514, at £408,179. 


SHEEPBRIDGE ENGINEERING, LIMITED—The possibility 
of continuing the past policy of extending manufactur- 
ing activities of the group has been created by the 
receipt during the year to March 31 last of further 
substantial distributions from colliery companies in 
which investments are held. At the year-end, holdings 
of cash, tax certificates, and deposits with building 
societies totalled £1,691,694, against cash of £858,999 
the year before. Referring to prospects in his state- 
ment with the accounts, the chairman, Mr. A. V. 
Nicolle, reports that, with the exception of centrifugal 
castings for aircraft, demand for products is reasonably 
satisfactory at the moment and sales and order-books 
are at a slightly higher level that at this time last year. 
On the other hand, there has been a further wage 
increase and costs of certain raw materials continue 
to rise,-he adds. Greatly reduced demands for centrifu- 
gally cast alloy steel components for jet-engines made 
it impossible to put the Canadian factory on a paying 
basis this year, and further unfavourable results must 
be faced “‘ for some months to come,” although orders 
are being obtained in other industries. 





Personal 


Proressor S. J. Davies has accepted the invitation to 
be president of the Junior Institution of Engineers. 


Mr. W. R. Buxton of the Eyre Smelting Company, 
Limited, has undertaken the Editorship of the Bulletin 
of the Association of Bronze and Brass Founders. 


Mr. M. F. Stevens has retired from the Board of 
the Sturtevant Engineering Company, Limited. He 
joined the company in 1914 and was appointed a direc- 
tor in 1947, 


Mr. Paut REILLY, who has been chief information 
officer of the Council of Industrial Design since April, 
1948, has been appointed deputy director in charge of 
the industrial division. 


Mr. R. R. WuyTe has assumed control of Metropoli- 
tan-Vickers Electrical Company's Germiston Works, 
Glasgow, at which are manufactured steam-turbine con- 
densers and associated auxiliaries. This is in addition to 
his present responsibilities as superintendent of the small 
turbine department, Trafford Park. 


Mr. GEORGE ATKINSON, chairman and managing 
director of Cox and Danks, Limited, iron and steel, and 
scrap merchants, and shipbreakers, Stevenson Road, 
Sheffield, is to retire at the end of October on health 
grounds. He is 61 years old, a native of Hull, and joined 
the firm in 1920 as personal assistant to Mr. Cox. He 
worked on the commercial side of the raising of the 
German fleet scuttled at Scapa Flow, becoming a director 
of the firm in 1922, and transferring to Sheffield in 1926. 





Obituary 


Mr. REUBEN GEORGE TONKS, a director of Bradley & 
Turton, Limited, engineers and ironfounders, of Kidder- 
minster (Worcs), has died at the age of 75. 
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SHELL MOULDING QUERIES 
No. 4 


On the 
question of 


BRONZE 


Here is an extract from a letter which we received recently from a firm 
interested in using shell moulding for their work :— 


“We should like to knaw whether this equipment is suitable for both 
bronze and aluminium castings.” 


This is one of the many problems connected with shell mouldings with 
which we are dealing every day. We shall be pleased to advise you 
on the application of shell moulding in connection with your own 
particular product. 





The Shelmolda ‘ Duplus’ has 
an output of 50 to 60 moulds 
per hour. It costs £575 and 
delivery is 8 to 10 weeks. 
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Raw Material Markets 


Iron and Steel 


Although there are fewer furnaces in blast as com- 
pared with a year ago, pig-iron output is higher, due to 
the increased capacity of the new units which have been 
brought into commission and to the rebuilding of 
obsolete plants. Other units are now being built, while 
output will be further increased by the restoration of 
furnaces now out of blast for repairs. Demand for most 
grades of pig-iron is insistent. The steel-melting furnaces 
are absorbing available supplies of basic steelmaking 
pig-iron, any deficiency in deliveries being satisfied to 
some extent by imported pig-iron. 

The engineering and speciality foundries are working 
under difficulties on account of the shortage of low- 
and medium-phosphorus pig-iron. There is little pros- 
pect of appreciable early improvement in supplies. 
Many of these foundries are working on hand-to-mouth 
deliveries. Hematite pig-iron, refined iron, and Scotch 
foundry iron are being taken up quite freely, but the 
inclusion of these grades in the mixture adds to produc- 
tion costs. The engineering and speciality foundries are 
busy, receiving good support from both home and over- 
seas buyers. Jobbing foundries are mainly well occupied, 
but many of the light and textile foundries are still not 
too busy. Little difficulty is experienced by these 
foundries in obtaining supplies of high-phosphorus 
pig-iron. . 

Ample supplies of scrap are reaching the foundries. 
Foundry coke, ganister, limestone, and firebricks are 
also coming forward satisfactorily. 

The re-rollers have sufficient work to keep them well 
occupied for some time ahead, but they are affected by 
shortage of suitable labour. Their. outputs, however, 
show a big improvement on those of a few months ago. 
Home demands for small bars and light sections are on 
a good scale. Export business is at a good level. Supplies 
of steel semis are coming forward fairly well from home 
steelworks, but delivery dates tend to lengthen. 


Non-ferrous Metals 


Holiday influences affected the July figures of stocks 
and consumption, according to the British Bureau of 
Non-Ferrous Metal Statistics. In copper, for example, 
usage of refined metal and scrap dropped to 42,417 tons 
from 49,474 tons in June, which was, however, one of 
the best months this year. Consumption of virgin and 
secondary refined copper fell below 30,000 tons for 
the first time for some months. Stocks of blister and 
refined copper, at 67,307 tons, declined by 730 tons, but 
this total excludes metal held by the Government. 

Consumption of virgin and secondary zinc in July 
was 23,012 tons, compared with 29,665 tons in June, 
while stocks of virgin zinc, at 45,825 tons, showed a gain 
of 5,436 tons. In lead there was a fall of nearly 1,000 
tons in stocks of virgin metal, while consumption, at 
25,968 tons, which included scrap and remelted tonnage, 
compared with 28,574 tons in June. Usage of tin 
dropped from 1,860 tons in June to 1,519 tons in July, 
stocks being 252 tons lower at 3,823 tons. 

Unfortunately, stocks of copper on the Metal 
Exchange have fallen to a very low figure, actually 
below 1,000 tons, and, in consequence, the position is 
very tight. In Chile itewould appear that all the mines 
are working normally and shipments are beginning to 
come forward. 

The copper market finished below the best at £290 
for cash after £292 10s. had been paid, but, nevertheless, 
£17 up on the week. Three months, however, gained 
£22 5s. and the backwardation narrowed to £16. This 
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week, however, cash copper passed the £300 mark. Qn 
Tuesday the settlement price was £310, a new record, 
of course, in this country, although values later dropped, 
In the United States the export price was reported at 
34 cents following an announcement that, after all, 
there would be no diversion of copper intended for the 
stockpile. The main producers in the States keep their 
price, nominally at any rate, at 30 cents per lb. 


Zinc in London was practically unchanged at £81 10s, 
for both positions. Lead this week reached a new height 
since private trading was restored and yesterday (Wed- 
nesday) morning prompt metal was quoted at £111 55s, 
to £111 10s. The American price, which has been fore- 
cast to advance to 15 cents per lb., was unaltered at 14} 
cents at the close of trading. Tin showed a drifting 
tendency and closed £7 down for both positions at £73] 
cash and three months. 


Official metal prices were as follow: — 


CopPER, Standard—Cash: September 30, £280 to 
£282 10s.; October 1, £287 10s. to £292 10s.; October 
4, £295 to £297 10s.; October 5, £305 to £310; October 
6, £297 10s. to £300. 


Three Months: September 30, £264 to £265; October 
1, £272 to £273; October 4, £274 to £276; October 5, 


£283 10s. to £284 10s.; October 6, £279 10s. to 
£280. 


Tin, Standard—Cash: September 30, £732 10s. to 
£733; October 1, £728 to £729; October 4, £729 10s. 
to £730; October 5, £735 10s. to £736 10s.; October 6, 
£736 10s. to £737 10s. 


Three Months: September 30, £733 to £734; October 
1, £728 10s. to £729; October 4, £729 10s. to £730; 
October 5, £735 10s. to £736 10s.; October 6, £735 10s. 
to £736 10s. 


Zinc—Second half September: September 30, £81 to 
£81 5s. First half October: October 1, £81 5s. to 
£81 10s.; October 4, £82 to £82 5s.; October 5, £83 5s. 
to £83 10s.; October 6, £83 10s. to £83 15s. 


Second half December: September 30, £81 5s. to 
£81 10s. First half January: October 1, £81 5s. to 
£81 10s.; October 4, £82 to £82 5s.; October 5, £83 5s. 
to £83 10s.; October 6, £83 10s. to £83 15s. 


LeaD—Second half September: September 30, 
£103 15s. to £104. First half October: October 1, 
£105 10s. to £106; October 4, £106 5s. to £106 10s. 
October 5, £110 to £110 5s.; October 6, £111 5s. to 
£111 10s. 


Second half December: September 30, £100 10s. to 
£101. First half January: October 1, £102 10s. to 
£102 15s.; October 4, £103 5s. to £103 10s.; October 5, 
£105 to £106; October 6, £106 5s. to £106 10s. 












































































































































Scots Shipbuilding Orders 


The Ailsa Shipbuilding Company, Limited, Troon, 
Ayrshire, have received an order to build two 2,000-ton 
cargo motorships for Irish Shipping, Limited. The owners 
—a Dublin firm—have placed a similar order with the 
Liffey Dockyard, Limited, Dublin. Both ships will be 
powered by British Polar Diesel engines. This is the 
first contract announced as having been received by a 
West of Scotland shipyard since June when the same 
company received an order for three aviation spirit 
lighters of 500 tons each. Ardrossan Dockyard, Limited, 
have received a contract for a 1,250-ton motor coaster 
from the Zillah Shipping Company (Coast Lines), 
Limited, Liverpool. The vessel is due for delivery i 
about a year’s time. 
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ZIRGOSIL ZIRCOSIL GRANULAR ZIRCOSIL F 
Zircon sand and flour for cores, mould washes ; precision casting investment, shell moulding, 
permanent ceramic moulds; pre-treatment of enamelling cast iron. 

l N ZIRCOSIL BLENDED 

For high temperature cores. 

FOUNDRY 
ZIRCOSIL WASH PASTE 
A wash or spray for moulds and cores. 

PRACTICE 


ZIRCOSIL RAMMING MIX 
For ramming and patching electric furnace linings. 





There is a lively interest in the new applications of zircon and zirconium products in the 
foundry. Our Technical Development Service will be glad to have your enquiries : 


a By arrangement with the Titanium Alloy Manufacturing Division of the National Lead Company, New 
York, we are making under licence their range of “TAM” products and represent them in Europe for 
zirconium metal and zirconium chemicals. 
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ASSOCIATED LEAD MANUFACTURERS LIMITED ZIRCON DIVISION, CRESCENT HOUSE, NEWCASTLE UPON TYNE, f 








‘FULB 


For sand texture and 
good skin 


‘FULBOND’ gives 


the sand smooth 
texture —the 
castings good finish 





OND’ 


TRADE MARK 








For service and information write to:— 


THE FULLERS’ EARTH UNION LTD. 


Patteson Court, Redhill, Surrey. Tel: Redhill 3521..,,., 
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PIG-IRON 


Foundry Iron.—No. 3 Iron, Cuass 2:—Middlesbrough, 
£14 19s. 6d.; Birmingham, £14 12s. 9d. 

Low-phosphorus Iron.—Over 0.10 to 0.75 per cent. P, 
£17 5s. 9d., delivered Birmingham. Staffordshire blast- 
furnace low-phosphorus foundry iron (0.10 to 0.50 per cent. 
P, up to 3 per cent. Si), d/d within 60 miles of Stafford, 
£17 16s. 9d. 


Scotch Iren.—No. 3 foundry, £17 9s. 6d., d/d Grange- 
mouth. 


Cylinder and Refined Irons.—North Zone, £18 19s. 6d.; 
South Zone, £19 2s. Od. 


Refined Malleable.—P, 0.10 per cent. max.—North Zone, 
£19 19s. 6d.; South Zone, £20 2s. Od. 


Hematite.—Si up to 2 per cent., S. & P. over 0.03 to 0.05 
per cent.:—N.-E. of England (local iron), £17 14s. 6d.; 
Scotland (Scotch iron), £18 1s. Od.; Sheffield, £18 19s. Od.; 
Birmingham, £19 6s. 6d.; Wales (Welsh iron), £18 1s. Od. 


Basie Pig-iron.—£15 10s. 6d. all districts. 


FERRO-ALLOYS 
(Per ton unless otherwise stated, delivered) 


Ferro-silicon (6-ton lots).—40/55 per cent., £42 Os. Od., 
basis 45 per cent. Si, scale 17s. per unit; 70/84 per cent., 
£65 Os. Od., basis 75 per cent. Si, scale 18s. per unit. 

Ferro-vanadium.—50/60 per cent., 23s. 8d. to 25s. Od. 
per lb. of V. 

Ferro-molybdenum.—65/75 per cent., carbon-free, 10s. Od. 
per lb. of Mo. 

Ferro-titanium.—20/25 per cent., carbon-free, £185 9s. Od. 
to £195 Os. Od. per ton; 38/40 per cent., £251 Os. Od. to 
£270 Os. Od. per ton. 

Ferro-tungsten.—80/85 per cent., 13s. 4d. per lb. of W. 


Tungsten Metal Powder.—98/99 per cent., 16s. 4d. per 
Ib. of W. 

Ferro-chrome (6-ton lots).—4/6 per cent. C, £75 Os. Od. 
to £80 Os. Od., basis 60 per cent. Cr, scale 25s. Od. per unit; 
over 6 per cent. C, £74 0s. Od. to £76 Os. Od., basis 60 per 
cent. Cr, scale 24s. Od. per unit; 2 per cent. C,* 1s. 74d. 
per lb. Cr; 1 per cent. C,* 1s. 8d. per Ib. Cr; 0.15 
per cent. C,* 1s. 94d. per Ib. Cr; 0.10 per cent. C,* 1s. 93d. 
per lb. Cr; 0.06 per cent. C,* 1s. 10d. per lb. Cr. 


Metallic Chromium.—98/99 per cent., 6s. 64d. to 7s. 1d. 
per lb. 

Metallic Manganese.—93/95 per cent., carbon-free, 
£225 Os. Od. to £232 Os. Od. per ton; 96/98 per cent., 
£255 Os. Od. to £262 Os. Od. per ton. 


Ferro-columbium.—60/75 per cent., Nb + Ta, 52s. 6d. 
to 70s. Od. per lb., Nb + Ta. 


Ferro-manganese (home).—78 per cent., £54 15s. Od. 


SEMI-FINISHED STEEL 


Re-rolling Billets, Blooms, and Slabs.—Basic: Soft, u.t., 
£25 12s. 6d.; tested, 0.08 to @.25 per cent. C, £26 12s. 6d.; 
hard (0.41 to 0.60 per cent. C), £28 Os. Od.; silico-manga- 
nese, £33 16s. Od.; free-cutting, £28 16s. 6d. SimmEns 
Martin Acip: Up to 0.25 per cent. C, £32 12s. 0d.; silico- 
manganese, £34 17s. 6d. 





* Average 68-70 per cent. Cr. 
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Billets, Blooms, and Slabs for Forging and Stamping.— 
Basic, soft, up to 0.25 per cent. C, £29 16s. Od.; basic, hard, 
over 0.41 up to 0.60 per cent. C, £30 16s. Od.; acid, up to 
0.25 per cent. C, £33 Os. Od. 


FINISHED STEEL 
Heavy Plates and Sections.—Ship plates (N.-E. Coast), 
£31 1s. 6d.; boiler plates (N.-E. Coast), £32 9s. Od.; floor 
plates (N.-E. Coast), £32 10s. 6d.; sectional material, 
N.-E. Coast, £29 4s. 6d. 
Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
untested, £32 7s. Od.; flats, 5 in. wide and under, £32 7s. 0d.; 
hoop and strip, £33 9s. Od.; black sheets, 17/20 g., 
£42 1s. Od.; galvanized corrugated sheets, 24 g., £51 8s. 6d. 
Alloy Steel Bars.—1 in. dia. and up: Nickel, £53 8s. 0d.; 


nickel-chrome, £75 2s. Od.; nickel-chrome-molybdenum, 
£84 13s. 6d. 


NON-FERROUS METALS 

Copper.—Cash, £297 10s. Od. to £300 Os. Od.; three 
months, £297 10s. Od. to £280 0s. Od.; settlement, 
£300 Os. Od. 

Copper Tubes, ete.—Solid-drawn tubes, 314d. per |b.; 
wire, 305s. 6d. per cwt. basis; 20 s.w.g., 336s. 9d. per cwt. 

Tin.—Cash, £736 10s. Od. to £737 10s. Od.; three months, 
£735 10s. Od. to £736 10s. Od.; settlement, £737 10s. Od. 

Zine.—First half October, £83 10s. Od. to £83 15s. Od. 
first half January, £83 10s. Od. to £83 15s. Od. 

Zine Sheets, ete.—Sheets, 15 g. and thicker, all English 
destinations, £112 10s. 0d.; rolled zinc (boiler plates), all 
English destinations, £110 5s. Od.; zinc oxide (Red Seal), 
d/d buyers’ premises, £96 Os. Od. 

Lead (Refined Pig).—First half October, £111 5s. Od. to 
£111 10s. 0d.; first half January, £106 5s. Od. to £106 10s. 

Brass Tubes, ete.—Solid-drawn tubes, 254d. per lb.; rods, 
drawn, 34jd.; sheets to 10 w.g., 282s. Od. per cwt.; wire, 
32§d.; rolled metal, 268s. 3d. per cwt. 

Brass (Brazing).—BS1400, B3 (65/35), —; B6 (85/15), 

—; BS249, —. 


Brass (High Tensile).—BS1400, HTB1 (30 tons), — ; 


HTB2 (38 tons), —; HTB3 (48 tons), —. , 
Gunmetal.— RCH, 3/4 per cent. tin, — ; BS1400, LG2 
(85/5/5/5), — ; LG8 (86/7/5/2), — ; Gl (88/10/2/3), 


— + (88/10/2/1), — 


Phosphor Bronze.—BS1400, PB1 (AID released), -- 
per ton. 


Phosphor Bronze Strip, ete.—Strip, 398s. 3d. per cwt.; 
sheets to 10 w.g., 420s. 9d. per cwt.; wire, 49}d. per lb.; 
rods, 43d.; tubes, 41}d.; chill cast bars: solids 43d., cored 
44d. (CHaRLzs CiirForD, LimiTeD.) 


Nickel Silver, ete.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 3s. 63d. per lb.; round wire, 10g. in coils (10 per 
cent.), 4s. Od.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 3s. 1ld. All prices are net. 


Other Metals.—Magnesium, ingots, 2s. 3d. per Ib. 
Antimony, English, 99 per cent., £210 0s. Od. Quicksilver, 
ex-warehouse, £105 0s. Od. Nickel, £483 0s. 0d. Aluminium, 
ingots, £156 0s. Od.; aluminium bronze (BS1400), ABI, 

— ; AB2, —. Solder, brazing, BS1845, — IMb.; 
granulated, _ Ib. 
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